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AECOM and EHS Support Executive Summary

Executive Summary

This Revised Salem Canal Screening Level Ecological Risk Assessment (Revised
SLERA) was prepared on behalf of The Chemours Company (Chemours) for the Salem
Canal at Chemours Chambers Works (the site) located in Deepwater, New Jersey. The
SLERA was conducted in accordance with U.S. Environmental Protection Agency (EPA)
Ecological Risk Assessment Guidance for Superfund, as requested by EPA in a
November 18, 2014 letter (ERAGS; EPA, 1997). This document represents a revision of
the SLERA submitted to the EPA and New Jersey Department of Environmental
Protection (NJDEP) in April 2017. The Revised SLERA incorporates surface water, bulk
sediment, and pore water data collected in December 2018 to further characterize areas
of elevated ecological exposure identified in the April 2017 SLERA and incorporates
NJDEP and EPA comments on the April 2017 SLERA.

The purpose of this Revised SLERA is to evaluate potential risks to ecological receptors
exposed to site-related constituents under current conditions in the Salem Canal
adjacent to Chambers Works. Based on the phases of investigations conducted in the
Salem Canal, two potential exposure areas are evaluated in the Revised SLERA:

e Former Seep Area: Evaluation of exposure to seep-related constituents in
environmental media within the Salem Canal that are associated with the
historical discharge of impacted groundwater from the Dye and White Products
AOQOCs located adjacent to the canal. The installation of a sheet pile barrier (SPB)
has effectively eliminated the groundwater pathway; however, the historical
discharge of impacted groundwater resulted in the migration of seep-related
constituents to subsurface and surface sediments within the Former Seep Area.

e« Canal-Wide Area: Evaluation of exposure to potential site-related constituents,
including metals, volatile organic constituents (VOCs), polycyclic aromatic
hydrocarbons (PAHs) and other semi-volatile organic constituents (SVOCs),
polychlorinated biphenyls (PCBs), and pesticides in environmental media that
may be associated with site-related pathways outside of the Former Seep Area,
including historical or current outfalls. The Canal-Wide Area was further divided
into three assessment reaches. Reach 1 and Reach 2 were located between the
site property boundary and Munson Dam; the Tidal Reach extended from
Munson Dam to the Delaware River.

The scope of the Revised SLERA includes Steps 1 and 2 of the ERAGS guidance (EPA,
1997). Steps 1 and 2 were used to identify constituents of potential ecological concern
(COPECs) in bulk sediment, sediment pore water, and surface water to support a
scientific management decision point (SMDP) regarding the need for further risk
characterization. ERAGS Section 3.2 was included to reduce uncertainty in the Revised
SLERA conclusions and to refine the recommendations presented in the report. In
addition to EPA ERAGS, exposure evaluations were consistent with NJDEP Ecological
Evaluation Technical Guidance, where applicable (NJDEP, 2018).

Conclusions and recommendations for the two exposure areas of the Salem Canal that
were evaluated in the Revised SLERA are presented below:

e Canal-Wide Area: The characterization of ecological risk in the Canal-Wide Area
indicated limited, localized potential for adverse effects to the benthic
invertebrate community and negligible potential for adverse effects to fish and
semi-aquatic wildlife potentially foraging throughout the Salem Canal. The results
of the refined exposure evaluation indicated that the potential for adverse effects
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CWK_Revised SalemCanal SLERA_2019.docx



AECOM and EHS Support Executive Summary

within the Canal-Wide reaches was limited to benthic invertebrates in localized
areas adjacent to historical outfalls. Sediment characterization sampling in 2018
further defined the limited spatial extent of elevated concentrations adjacent to
these outfalls. Given that exposure was localized at select sampling stations
adjacent to former outfalls, community-level effects to the broader benthic
community within the Canal-Wide Area are not likely. Consistent with previous
investigations, surface water quality in the Salem Canal is not adversely
impacted by site-related constituents; therefore, the potential for adverse effects
to the fish community through direct contact exposure to surface water is
negligible. An additional evaluation of potential dietary exposure to fish indicated
minimal potential for adverse effects. Potential exposures to semi-aquatic wildlife
via ingestion pathways in the Salem Canal are not unacceptable based on
modeled dietary doses that were below toxicity reference values (TRVs) and the
limited opportunity for exposure due to a lack of available habitat. Based on the
overall findings for the Canal-Wide Area, no unacceptable risks were identified
for ecological receptors. Therefore, no further investigation or monitoring of the
Canal-Wide Area is warranted based on ecological risk.

e Former Seep Area: The characterization of ecological risk in the Former Seep
Area indicated limited potential for adverse effects to the benthic invertebrate
community. Given the limited size of the Former Seep Area, the survival, growth,
and reproduction of the benthic community was the only assessment endpoint
identified for this exposure area. Evaluation of current exposure to the benthic
invertebrate community within the Former Seep Area based on bulk sediment
and pore water data collected from 2015 to 2018 indicate that the potential for
adverse ecological effects is limited and that significant reductions in seep-
related constituent concentrations in bulk sediment have reduced overall
exposure. However, continued monitoring of exposure conditions within the
biologically active zone (BAZ) will be conducted in 2020 to further support the
weight-of-evidence evaluation of natural recovery in sediment within the Former
Seep Area following the installation of the SPB.

Given the limited ecological exposure in the Former Seep Area under current conditions
and the potential for the degradation of seep-related constituents over time, a framework
to evaluate the monitored natural recovery (MNR) of sediment (MNR Framework) was
submitted to EPA and NJDEP (URS, 2015). Specific recommendations for future
monitoring within the Former Seep Area based on the MNR Framework were presented
in the 2017 Salem Canal Investigation Summary Report (AECOM and EHS Support,
2017). An additional monitoring event will be conducted in 2020 consistent with the MNR
Framework to assess natural recovery processes in sediment and further support the
ecological conceptual site model (ECSM) to ensure that conditions within the Former
Seep Area of the Salem Canal remain protective of the environment.
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1.0

Introduction

This Revised Salem Canal Screening Level Ecological Risk Assessment (Revised
SLERA) was prepared on behalf of The Chemours Company (Chemours) for the Salem
Canal at Chemours Chambers Works (the site) located in Deepwater, New Jersey (see
Figure 1). Chemours assumed operations and environmental investigations at
Chambers Works from E.l. du Pont de Nemours (DuPont) in 2015.

Environmental investigations have been conducted in the Salem Canal since August
2002 when, during drought conditions, magenta-colored water was observed seeping
from the northern bank of the canal adjacent to the former Azo Dyes Manufacturing Area
(see Figure 2). The observed seep was associated with a subsurface dense non-
aqueous phase liquid (DNAPL) source within the Dye and White Products Areas of
Concern (AOCs) located adjacent to the Salem Canal. Seep-related constituents,
consisting primarily of chlorobenzene, dichlorobenzene, aniline, 4-chloroaniline,
N-nitrosodiphenylamine, and benzene, migrated to sediment in the Salem Canal through
the discharge of impacted groundwater in the seep area. Following the discovery of the
seep, investigations were conducted to characterize the concentrations of seep-related
constituents in environmental media (e.g., groundwater, sediment, pore water, surface
water), identify sources and transport mechanisms of seep-related constituents, and
support the selection of remedial alternatives.

A sheet-pile barrier (SBP) was installed in December 2008 (extended in 2012 and 2014)
as an Interim Remedial Action (IRA) to prevent the migration of impacted groundwater
into and underneath the Salem Canal. Following the installation of the sheet-pile barrier
(SPB), investigation and monitoring of the conditions in the area where the seep formerly
discharged (Former Seep Area) have continued to evaluate the effectiveness of the IRA
for groundwater and the natural recovery processes in sediments, primarily
biodegradation and burial (URS, 2013; AECOM and EHS Support, 2017). Studies
conducted to date indicate the potential for natural recovery of sediments through
multiple processes (URS, 2013; URS, 2015; AECOM and EHS Support, 2017). Based
on these findings, the Salem Canal Monitored Natural Recovery Framework Document
(MNR Framework) was developed to present an approach for evaluating monitored
natural recovery (MNR) as a potential remedial alternative for sediment following the
implementation of the groundwater remedial action (URS, 2015).

A SLERA was submitted to the U.S. Environmental Protection Agency (EPA) and New
Jersey Department of Environmental Protection (NJDEP) in January 2015 to evaluate
screening-level ecological risk associated with seep-related constituents in the Former
Seep Area of the Salem Canal (2015 SLERA; AECOM, 2015). EPA requested that a
SLERA be performed consistent with EPA Ecological Risk Assessment for Superfund
(ERAGS; EPA, 1997) in a letter dated November 18, 2014 (received by DuPont on
December 2, 2014). The SLERA expanded on the 2007 Dyes Area and White Products
Area Baseline Ecological Evaluation (BEE) and evaluated ecological risk based on
groundwater data from adjacent areas of the facility, along with the sediment and
surface water data collected from the Salem Canal [DuPont Corporate Remediation
Group (CRG), 2007].

EPA and NJDEP comments on the 2015 SLERA were received on April 9, 2015 and
April 28, 2015 (see Appendix A). A teleconference was convened between, EPA,
NJDEP, and Chemours on June 23, 2015 to discuss the comments and proposed
responses to select comments. During the June 23, 2015 teleconference, Chemours,
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1.1

EPA, and NJDEP agreed that the SLERA would be revised based on EPA/NJDEP
comments and additional analytical data for bulk sediment and pore water that were
scheduled to be collected in the Former Seep Area in 2015 (URS, 2015; AECOM, 2015).
In a letter dated July 10, 2015, Chemours provided responses to the April 9, 2015 and
April 28, 2015 EPA/NJDEP comment letters and summarized agreements made with
EPA/NJDEP during the June 23, 2015 teleconference (see Appendix A). Bulk sediment
sampling to support the evaluation of the Former Seep Area was conducted in August
2015; pore water sampling in the Former Seep Area was conducted in January 2016
and August 2016 (AECOM and EHS Support, 2017).

EPA requested further characterization of sediment and surface water quality along the
entire length of the Salem Canal adjacent to Chambers Works in a letter dated
September 10, 2015. The purpose of the canal-wide characterization sampling was to
evaluate whether surface water and sediment quality in the Salem Canal have been
impacted by historical or current outfalls along the shoreline of Chambers Works
(AECOM, 2016a). Sampling to support the canal-wide sediment and surface water
investigation was completed in August 2016 (AECOM and EHS Support, 2017).
Consistent with the additional bulk sediment and pore water data collected in 2015 in the
former seep area, Chemours and EPA/NJDEP agreed to include the results of the 2016
canal-wide surface water and sediment characterization into the Revised SLERA to
provide a more complete assessment of ecological risk for the Salem Canal adjacent to
Chambers Works under current conditions. A Revised SLERA that incorporated the
additional environmental data collected in 2015 and 2016 as well as EPA/NJDEP
comments on the original SLERA was submitted in April 2017.

EPA and NJDEP comments on the April 2017 Revised SLERA were received on
November 28, 2017 (see Appendix A). In addition to specific comments on the
ecological risk assessment approach, EPA and NJDEP comments requested further
evaluation of isolated areas of elevated concentrations that exceeded ESVs and
representative background concentrations, particularly at specific stations adjacent to
historical outfalls. In response to these comments, further sediment characterization
sampling was conducted in December 2018 to define the extent of elevated
concentrations in the identified isolated areas. In addition, surface water and pore water
samples were collected in November 2018 to evaluate the potential groundwater
discharge at the sediment-surface water interface at the eastern extent of the SPB.
These additional sediment, pore water, and surface water data have been incorporated
into this Revised SLERA to provide an updated characterization of ecological risk in the
Salem Canal. In addition, EPA and NJDEP comments on the ecological risk assessment
approach presented in the April 2017 Revised SLERA have also been addressed.

Scope and Objectives

The purpose of this Revised SLERA is to evaluate potential risks to ecological receptors
exposed to site-related constituents under current conditions in the Salem Canal
adjacent to Chambers Works.

The Revised SLERA evaluates potential risks to ecological receptors exposed to site-
related constituents within the Salem Canal. Based on the phases of investigations
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conducted in the Salem Canal, two potential exposure areas evaluated in the SLERA
are as follows:

e Former Seep Area: Evaluation of exposure to seep-related constituents in
environmental media within the Salem Canal that are associated with the
historical discharge of impacted groundwater from the Dye and White Products
AOCs located adjacent to the canal.

e Canal-Wide Area: Evaluation of exposure to potential site-related constituents,
including metals, volatile organic constituents (VOCs), polycyclic aromatic
hydrocarbons (PAHs) and other semi-volatile organic constituents (SVOCs),
polychlorinated biphenyls (PCBs), and pesticides in environmental media that
may be associated with site-related pathways outside of the Former Seep Area,
including historical or current outfalls.

The Revised SLERA was conducted in accordance with EPA ERAGS (EPA, 1997). The
scope of the Revised SLERA includes Steps 1 and 2 of the ERAGS guidance. Steps 1
and 2 were used to identify constituents of potential ecological concern (COPECS) in
bulk sediment, sediment pore water, and surface water to support a scientific
management decision point (SMDP) regarding the need for further risk characterization.
ERAGS Section 3.2 was included to reduce uncertainty in the Revised SLERA
conclusions and to refine the recommendations presented in the report. ERAGS Section
3.2 was used to refine the list of COPECs by (1) applying more representative exposure
assumptions and (2) evaluating spatial and temporal patterns of the COPECs. ERAGS
Section 3.2 focuses the Revised SLERA conclusions by identifying key COPECs and
characterizing the spatial extent of potentially impacted sediments. In addition to EPA
ERAGS, exposure evaluations were consistent with NJDEP Ecological Evaluation
Technical Guidance, where applicable (NJDEP, 2018).

Specific objectives for each exposure area include the following:

e Identify COPECs in relevant exposure media, including bulk sediment, sediment
pore water, and surface water.

o Identify ecological receptors that may be exposed to COPECs.
o Refine the list of COPECs using representative exposure assumptions.

e Recommend a SMDP regarding the need for further evaluation of ecological risk,
if warranted.

1.2 Report Organization
The Revised SLERA is organized into the following sections:
e Section 2.0 presents the investigation background.
e Section 3.0 describes the environmental setting.

e Section 4.0 summarizes the screening-level problem formulation and effects
evaluation.

e Section 5.0 describes the screening-level ecological exposure evaluation.

e Section 6.0 presents the screening-level exposure estimate and risk
characterization.
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e Section 7.0 presents the refined ecological exposure evaluation (ERAGS Section
3.2).

e Section 8.0 presents the refined exposure estimate and risk characterization
(ERAGS Section 3.2).

e Section 9.0 presents the uncertainty analysis.
e Section 10.0 presents conclusions and recommendations.
e Section 11.0 lists the references cited in the Revised SLERA.
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2.0 Investigation Background

This section provides a summary of previous investigations conducted in the Salem
Canal. Additional detail regarding these investigations may be obtained in supporting
investigation documents (DuPont CRG, 2006; DuPont CRG, 2007; URS, 2013; AECOM,
2015; AECOM and EHS Support, 2017).

2.1 Former Seep Area

The Salem Canal is a 200-foot wide freshwater channel that is impounded by the
Munson Dam on the Chemours Chambers Works property. During drought conditions in
August 2002, magenta-colored water was observed seeping from the northern bank of
the canal into surface water. The seep was associated with the discharge of impacted
groundwater from Dye and White Products AOCs located immediately adjacent to the
northern bank of the canal; these AOCs were previously described in the Preliminary
Assessment Report (PAR) and Baseline Ecological Evaluation for Dyes and White
Products Area (DuPont CRG, 2006; DuPont CRG, 2007).

DuPont installed an emergency containment boom/silt curtain around the area of
observed discoloration. Subsequently, various investigations were performed from 2002
through 2007 to:

e Characterize surface water, sediment, and B aquifer' groundwater quality.

e Identify the sources and transport mechanisms of seep-related constituents in
groundwater, surface water, and sediment.

e Assess the potential impact of the seep-related constituents on potential human
and ecological receptors.

o Evaluate and select potential remedial action(s).

Seep-related constituents were not detected above screening benchmarks in canal
surface water outside of the silt curtain or downstream of the former seep area. The
primary seep-related constituents identified in groundwater and sediment included
chlorobenzene, dichlorobenzenes, aniline, 4-chloroaniline, n-nitrosodiphenylamine, and
benzene. These constituents are related to a subsurface DNAPL source within the
former Azo dyes manufacturing area, which is located to the north of the former seep
area.

In December 2007, DuPont submitted the Salem Canal Interim Remedial Action Work
Plan (IRAWP; DuPont CRG, 2007) to the EPA and NJDEP, in which two remedies were
proposed: installation of a SPB to prevent migration of the groundwater plume into and
beneath the Salem Canal and a low-permeability sediment cap to minimize exposure
(direct contact) of ecological receptors to the Salem Canal sediment. EPA and NJDEP
approved the groundwater remedy (SPB) but requested reevaluation of the sediment
remedy (EPA and NJDEP, 2008). A remedial alternative has not currently been
accepted for sediment; however, numerous investigations have been completed to
evaluate the feasibility of MNR as a sediment remedy for seep-related constituents
(URS, 2013; URS, 2015; AECOM and EHS Support, 2017).

! The B aquifer is the shallow aquifer. The B aquifer consists of a sand layer (Upper B) overlying a sand and gravel
layer (Lower B), which is laterally extensive and is bedded with sand lenses in some locations. Overall, the thickness
of the B aquifer is approximately 15 feet to 20 feet (URS, 2013).
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2.1.2

Summary of Previous Ecological Investigations

A BEE was completed in 2007 for the Dyes Area and White Products Area to evaluate
the migration of COPECs in groundwater from the former manufacturing areas located
immediately north of the canal (DuPont CRG, 2007). Consistent with NJDEP Technical
Requirements for Site Remediation that were current in 2007, the objective of the BEE
was to evaluate the co-occurrence of COPECs, environmentally sensitive areas (ESASs),
and contaminant migration pathways to the identified ESAs.

The BEE concluded that there was the co-occurrence of ESAs, contaminant migration
pathways, and COPECs within the area of concern associated with the Dyes Area and
White Products AOCs. Complete contaminant migration pathways were identified from
the area of concern to an adjacent segment of the Salem Canal. COPECs were
identified through evaluation of sediment and surface water data from the potentially
impacted area of the canal; these COPECs were also detected in groundwater from
within the area of concern. COPECs were not identified in canal surface water outside of
the former boom/silt curtain or downstream at potable water intake at the Munson Dam.

The BEE concluded that further investigation was warranted for the potentially impacted
area of the Salem Canal. Direct contact ecological exposure pathways to bulk sediment
were evaluated as part of an ecological exposure evaluation presented in the Salem
Canal Interim Remedial Action Work Plan (IRAWP) to assess the protectiveness of the
proposed capping remedy (DuPont CRG, 2007). The bulk sediment evaluation indicated
limited potential for adverse effects to benthic invertebrate receptors resulting from
exposure to seep-related constituents outside of the proposed sediment interim remedial
measure (IRM) boundary, which included an approximately 58,000 square feet
(approximately 1.3 acres) cap centered at the location of the seep. Outside of the
sediment IRM boundary, COPEC concentrations were below no effect concentration
sediment quality benchmarks (NEC SQBs) derived based on equilibrium partitioning
(EqP) models and average total organic carbon (TOC) content in sediment (DuPont
CRG, 2007). No further evaluation of potential direct contact exposure within the IRM
boundary was conducted because it was assumed that the proposed cap would
minimize exposure pathways to benthic receptors (DuPont CRG, 2007); however,
concentrations of seep-related constituents exceeded NEC SQBs at some locations
within the IRM boundary.

The overall findings of the 2007 BEE and IRAWP indicated that the potential for adverse
ecological effects was negligible in surface water and the potential for adverse effects to
bulk sediment were spatially-limited to a localized area adjacent to the observed seep.

Current Engineering and Institutional Controls

After the submittal of the IRAWP, engineering controls were implemented to address
groundwater discharge to the canal. Specifically, engineering controls for groundwater
discharge include the installation of a SPB and the existing Interceptor Well System?
(IWS). Details regarding the IWS are described in the most recent semi-annual report of
the New Jersey Pollutant Discharge Elimination System — Discharge to Groundwater

2 The IWS has been in operation since 1970 to control the off-site migration of groundwater at Chambers Works. The
IWS is a pump-and-treat system that recovers more than 1.5 million gallons of groundwater each day and transfers
the groundwater to an on-site wastewater treatment plant. Treated water is then discharged to the Delaware River
authorized under a NJPDES-DGW permit.
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(NJPDES-DGW), which was submitted by Chemours to NJDEP in October 2016
(AECOM, 2016b).

An SPB was installed as a groundwater remedy to prevent the migration of impacted
groundwater into and beneath the canal, i.e., source control. Installation of the initial
900-feet long by 28-feet deep section of SPB as the groundwater remedy was
completed in December 2008; a 300-foot westward extension to the existing SPB was
installed in early 2013. The SPB was further extended 200 feet westward in December
2014 and ultimately was extended northward to AOC 1 to encompass the entire western
perimeter of the manufacturing area in late 2015 to early 2016.

Evaluations of groundwater data following the implementation of the groundwater
remedial action for the Salem Canal concluded that the SPB is effective and is protective
of the environment (URS, 2013; AECOM and EHS Support, 2017). The effectiveness of
the SPB was evaluated with water-level data collected over a three-year period after
installation (URS, 2013). Analyses indicated that the SPB is achieving its design purpose
to redirect groundwater flow and prevent impacted groundwater migration to the canal
surface water and sediment and downgradient groundwater. Specifically, groundwater
levels behind the SPB have increased, and groundwater flow has been diverted away
from the SPB and toward the IWS. Also, the groundwater plume south of the canal
continues to reduce in size, and concentrations of COPECs are decreasing. Therefore, it
was concluded that the SPB is effective and protective of the environment (URS, 2013;
AECOM and EHS Support, 2017).

Canal-Wide Investigation

The 2016 Salem Canal-wide characterization sampling was requested by the EPA in a
letter dated September 10, 2015, to provide additional characterization of potential site-
related constituents in sediment and surface water within the Salem Canal adjacent to

Chambers Works.

Previous investigations conducted within the Salem Canal largely focused on identifying
the sources and transport mechanisms of seep-related constituents in groundwater,
surface water, and sediment, within and surrounding the Former Seep Area. Sampling
for other constituents (i.e., metals, PCBs) was limited within this area. The canal-wide
characterization was conducted in August 2016 to provide additional characterization of
potential site-related constituents in sediment and surface water outside of the former
seep area, as well as non-seep related constituents within the Former Seep Area.
Further sediment characterization sampling was conducted in December 2018 to define
the extent of elevated concentrations in isolated areas identified adjacent to historical or
current outfalls.
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3.0

3.1

Environmental Setting

Located along the eastern shore of the Delaware River in Deepwater, New Jersey, the
1,455-acre Chemours Chambers Works Complex includes the active Chambers Works
manufacturing area and the former Carneys Point Works (see Figure 1). The Salem
Canal flows along the southern boundary of Chambers Works. Figure 2 identifies the
study areas for the Salem Canal.

Habitat Description

The canal is a manmade canal approximately 10,000 feet long from Brown Dam on the
Salem River to the mouth of the Salem Canal at the Delaware River. Adjacent to
Chambers Works, the Salem Canal is approximately 200 feet wide and 5,200 feet long
from the Route 130 bridge to the Delaware River. Munson Dam, which isolates the
freshwater canal from the tidal influence of the Delaware River, is located approximately
1,100 feet upstream from the mouth of the Salem Canal at the Delaware River.

The Salem Canal was hand-excavated in 1872 to connect the tidal Salem River with the
Delaware River and to allow commercial barge traffic from in-land agricultural areas to
access commercial markets along the river. The canal was originally dredged to a depth
of 12 to 14 feet below ground surface to an estimated elevation of -8 feet North
American Vertical Datum (NAVD) 88. In 1933, DuPont acquired approximately 1,000
acres and riparian rights along a 12-mile stretch of the canal and Salem Creek to create
a reservoir to supply freshwater to Chambers Works. The Munson Dam was constructed
in 1933, isolating the freshwater portion of the canal with the brackish tidal water of the
Delaware River.

A freshwater intake structure was constructed at the dam allowing DuPont to withdraw
water for plant use. The plant intake at Munson Dam on the canal currently withdraws
approximately 7 to 9 million gallons per day (mgd) from the canal, depending on needs,
to be used as a freshwater supply for electricity production, fire suppression, process
water, and potable water at Chambers Works.

The canal is a jurisdictional surface water body and is identified as an environmentally
sensitive natural resource (ESNR), consistent with the definition provided in New Jersey
Administrative Code (N.J.A.C.) 7:26E-1.8. Overall habitat quality in the segment of the
Salem Canal within the Chambers Works property is degraded and of poor quality for
aquatic and semi-aquatic receptors. There is no vegetated riparian zone associated with
the canal. Facility roads, parking lots, or buildings extend to the top of the canal banks in
most places, both on the northern and southern side. The adjacent terrestrial areas to
the south of the Salem Canal are developed into parking lots with surrounding lawns that
are mowed and maintained. The banks of the canal are steep and armored with
concrete, asphalt, and aggregate rubble for shoreline protection on the northern side
(see photographic log in Appendix A). The banks on the southern side of the canal are
lined with invasive herbaceous vegetation, including Phragmites australis (common
reed). There is little to no riparian vegetation to create a canopy for shade. The lack of
shade likely results in high water temperatures and low dissolved oxygen, which may be
additional ecological stressors during summer months. These cover types surrounding
the Salem Canal result in poor quality habitat with limited value for wildlife.

Overall, the sediment surface is relatively flat and the thickness ranges from 3.5 to0 4.5
feet in the middle of the canal and thins at the banks to an approximate thickness of 6
inches. In general, the sediment is gray to black silt with TOC content ranging from
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approximately 0.2 to 14 percent and averaging approximately 2 percent for samples
collected at surface depth intervals (0 to 0.5 feet; DuPont CRG, 2007). The lowest TOC
content values were associated with sands collected from beneath the fine-grained,
organic canal sediment layers.

Sedimentation within the canal has occurred since the completion of Munson Dam. A
sedimentation evaluation based on radioisotope dating of two sediment cores during
bulk sediment investigations in 2015 indicate that estimated linear accumulation rates
(LAR) for sediments deposited within the last five years ranged from 1.3 centimeters per
year (cm/year) to 1.6 cm/year (AECOM and EHS Support, 2017); these rates are greater
than the 0.5 cm/year LAR that has been identified for sites where physical isolation may
be an important natural recovery process for sediment (ITRC, 2014). These estimated
sedimentation rates are representative of recent sediment accumulation in the Salem
Canal that may be anticipated in the future if current conditions in the watershed remain
consistent.

Potential Ecological Receptors

As described above, the segment of the canal adjacent to the site is a low-quality
freshwater habitat. Stagnant flows due to the Munson Dam and highly organic sediment
likely result in substantial physiochemical stressors in the canal with high temperatures
and low dissolved oxygen during the summer. The lack of emergent vegetation or
submerged aquatic vegetation limits habitat structure and diversity. Because of the
physiochemical stressors and a lack of habitat structure, the Salem Canal is expected to
support tolerant communities of benthic invertebrates and fish. Wildlife receptors,
including semi-aquatic birds and mammals, may opportunistically forage within the
Salem Canal; however, the lack of established riparian habitat likely limits its use as
exclusive foraging habitat.
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4.0 Screening-Level Problem Formulation and Effects

4.1

Evaluation

This section presents a screening—level problem formulation to guide the risk evaluation
process for the Salem Canal (EPA, 1997). The screening-level problem formulation
develops a conceptual model for exposure at the site that addresses the following:

o Defines ecological exposure areas for assessment in the screening-level
exposure evaluation based on existing data and site understanding (see
Section 4.1).

o Identifies potential source areas and complete migration pathways from potential
source areas to ecological exposure media within the Salem Canal (see
Section 4.2).

o Identifies COPECs that are known or suspected to exist in source areas and
migration pathways that may be present in exposure media within the Salem
Canal (see Section 4.3).

o Describes fate and transport characteristics of known or suspected COPECs that
may exist within the identified exposure areas (see Section 4.4).

e Describes the mechanisms of ecotoxicity associated with known or suspected
COPEC:s to guide the selection of receptors and assessment endpoints
(see Section 4.5)

o Identifies likely ecological receptors of concern and potentially complete
exposure pathways, including primary ecological exposure routes (see
Section 4.6).

o Defines assessment endpoints for the screening-level exposure evaluation and
specific measurement endpoints to evaluate assessment endpoints (see
Section 4.7).

e Presents a screening-level effects evaluation to establish screening-level
benchmarks to assess the potential for adverse ecological effects (see
Section 4.8).

Key elements of the ecological conceptual site model (ECSM) for potential source areas
and complete migration/exposure pathways for ecological receptors are illustrated in
Figure 3 for constituents known or suspected to exist in the Salem Canal. The following
subsections define the exposure areas and describe key elements of the ECSM and
SLERA problem formulation described above, including assessment endpoints and
measurement endpoints identified for primary ecological exposure pathways and
receptors.

Exposure Areas

Based on the phases of investigations conducted to date, ecological exposure in the
Salem Canal is assessed in the SLERA for two primary exposure areas: Former Seep
Area and Canal-Wide Area (see Figure 2):

o Former Seep Area: As illustrated in Figure 4, the Former Seep Area within the
Salem Canal consists of an approximately 120-foot x 500-foot area adjacent to
the northern bank of the Salem Canal where seep-related constituents exceeded
sediment quality benchmarks in previous investigations (URS, 2015).
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4.2

4.2.1

4.2.2

e Canal-Wide Area: The Canal-Wide Area includes the area of the Salem Canal
adjacent to Chambers Works that is outside of the Former Seep Area. The extent
of the Canal-Wide Area was further divided into three sub-reaches for the
evaluation as illustrated in Figure 2:

= Reach 1: Consists of the eastern portion of Salem Canal from the site
boundary at the railroad bridge west to the beginning of the SPB on the
northern bank. Sediment and surface water investigations had not been
previously conducted within this reach.

» Reach 2: This reach spans the length of the SPB to Munson Dam and
includes the Former Seep Area where extensive historical sediment sampling
focused on the release of seep-related organic constituents.

» Tidal Reach: The portion of Salem Canal downstream of Munson Dam is
hydrologically connected to the Delaware River and can be characterized as
a tidal, mesohaline waterbody. Prior to 2016, sediment and surface water
investigations had not been conducted within the Tidal Reach.

Potential Source Areas and Complete Migration Pathways

The following subsections describe complete migration pathways identified from the site
to the exposure areas identified in the Salem Canal. A migration pathway is the pathway
by which a constituent may travel from a site-related source area to the exposure areas

describe in the preceding section.

Former Seep Area

Prior to the installation of the SPB, the migration of impacted groundwater from a source
area within an AOC in the manufacturing area was the primary source and transport
pathway for constituents in the Former Seep Area. As previously discussed in

Section 2.1, groundwater impacted by a subsurface DNAPL source within the Dye and
White Products AOCs historically discharged to the Salem Canal sediment and surface
water. The installation of the SPB to prevent the discharge of impacted groundwater
from the source area within the Dye and White Products AOC effectively eliminated this
migration pathway to surface water and sediment in the Salem Canal (see Section
2.1.2). Constituents currently present in sediment within the Former Seep Area resulted
from groundwater historically discharging directly to surface water and sediment through
the sidewall of the canal and diffusion upward through canal sediment.

Canal-Wide Area

Potential sources of constituents to the Canal-Wide Area include AOCs associated with
the manufacturing area of Chambers Works, as well as potential regional sources
upstream of the site. The primary conceptual migration pathways from the site to areas
outside of the Former Seep Area include surface discharge from historical or active
outfalls that may have conveyed process or stormwater from the manufacturing area to
the Salem Canal. An inventory of outfalls identified along the length of the Salem Canal
is presented in Table 1. Groundwater discharge may have been an historical migration
pathway in some portions of the Canal-Wide Area; however, the installation of the SPB
along most of the shoreline of the Salem Canal Study Area has effectively eliminated
this pathway. Localized atmospheric deposition and transport to the Salem Canal via
stormwater outfalls also represents a potentially complete pathway.
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Downstream transport from potential sources on the Salem Canal upstream of the site
may also contribute to constituents in exposure media within the site reaches of the
Canal-Wide Area. The Salem Canal receives water flow from the Salem River that has a
drainage area of approximately 60 square miles; 40 percent of the entire Salem River
watershed is categorized as agricultural. Agricultural use in the watershed upstream of
Chambers Works may contribute pesticides, metals, and other constituent groups to
surface water and sediment in the Salem Canal. Transportation infrastructure is an
additional source of constituents immediately upstream of the site. Surface
transportation infrastructure associated with Route 130 near the site boundary and the
Interstate 295 (1-295) interchange located approximately 2,000 feet upstream of the
Route 130 bridge contribute constituents associated with motor vehicles via stormwater
and atmospheric pathways. Constituent groups that may be associated with surface
transportation infrastructure include metals (e.g., cadmium, lead, zinc), PAHSs,
benzene/toluene, ethylbenzene/xylenes (BTEX), and PCBs. Background sampling was
conducted in the Reference Reach upstream of the site to characterize potential
contributions from upstream agricultural, transportation infrastructure and other regional
sources within the watershed. Potential sources upstream of the site are considered
since regional anthropogenic sources upstream of the site may contribute to these
constituent groups in site reaches within the Canal-Wide Area.

Conceptual migration pathways from potential sources to the Canal-Wide Area are
summarized by reach:

e Reach 1: Active or historical site outfalls are present within this reach of the
canal; however, based on the conceptual site model for groundwater,
groundwater discharges to this reach are not expected (URS, 2013).

e Reach 2: Prior to the construction of the SPB, groundwater discharged to Salem
Canal in this reach (URS, 2013). Site outfalls were abandoned in this reach prior
to the installation of the SPB.

e Tidal Reach: The portion of Salem Canal downstream of Munson Dam is
hydrologically connected to the Delaware River. Because of its tidal connection,
surface water and sediment transport dynamics in this reach are functionally
different than those of the impounded portion of Salem Canal. Sediment and
surface water quality in the Tidal Reach are influenced by regional and
anthropogenic conditions in the Delaware River. Potential migration pathways
from the site to the Tidal Reach include discharge from active or historical
outfalls. However, site outfalls were abandoned in this reach prior to the
installation of the SPB, with the exception of stormwater outfalls (Table 1).

e Reference Reach: Downstream surface water transport and regional atmospheric
deposition are predominant migration pathways from potential source areas to
the Salem Canal. Particulate-bound constituents may be mobilized from
agricultural and transportation infrastructure sources through surface runoff of
stormwater. Constituents may also be transported from this source areas via
atmospheric deposition directly to the Salem Canal or the ground surface where
surface pathways via stormwater runoff may ultimately transport constituents to
the Salem Canal.
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Constituents of Potential Ecological Concern

This section describes constituents that may be identified as COPECs in exposure
media within the exposure areas identified in the Salem Canal based on the known or
suspected presence of these constituents in source areas or along migration pathways
identified in the previous section.

In the Former Seep Area, COPECs for sediment, groundwater, and surface water were
previously determined by evaluating constituent concentrations with applicable
ecological screening values (DuPont CRG, 2007). Groundwater data were compared to
New Jersey Class IIA groundwater standards (GWIIA) to conservatively identify
constituents in groundwater discharge that may potentially migrate to surface water
where exposure pathways to ecological receptors may be complete. Sediment
concentrations were compared to SQB values that were presented in the NJDEP-
approved Salem Canal Pre-Design Investigation Work Plan (DuPont CRG, 2005).
Surface water samples were compared to ecological screening criteria based on either
Tier Il secondary chronic values (SCVs) (EPA, 1993a) or the criteria calculated for site-
specific compounds [Solid Waste Management Unit (SWMU) 5 Technical Memo
(DuPont CRG, 1999)], depending on which criterion was more stringent.

The results of previous screening evaluations in the Former Seep Area indicate that
COPECs known or suspected to be associated with the historical discharge of impacted
groundwater include predominately VOCs, specifically chlorobenzene, dichlorobenzenes
(1,2-dichlorobenzene, 1,3-dichlorobenzene, and 1,4-dichlorobenzene), benzene,
trichlorobenzene. In addition to VOCs, several SVOCs were associated with impacted
groundwater in the source area. Predominant SVOCs that are known or suspected
COPECs in the Former Seep Area include aniline, 4-chloroaniline, n-
nitrosodiphenylamine, o-toluidine, and PAHSs.

Outside of the Former Seep Area, sediment and surface water data were limited in the
Salem Canal, and no background data were available for the upstream Reference
Reach. As discussed in the previous section regarding potential source areas and
migration pathways, suspected COPECs in the Canal-Wide Area may include metals,
VOCs, SVOCs including PAHs, PCBs, and pesticides. As discussed in Section 4.2.2, the
presence some of these COPEC groups in site reaches, including metals, pesticides,
and PCBs, may be associated with migration pathways from source areas upstream of
the site.

Fate and Transport Characteristics

Environmental fate and transport characteristics for known or suspected COPEC groups
identified in the Salem Canal are described in the following subsections.

Sediment

Potentially complete migration pathways of site-related COPECs identified in Section 4.3
are dependent on fate and transport characteristics of constituent groups. The chemical
transformation of seep-related VOC and SVOCs through biodegradation has been
documented as an important fate process in a literature review, laboratory studies using
Salem Canal sediment, and field studies of potential biodegradation in site-specific
groundwater and pore water samples (URS, 2013; URS, 2015; AECOM and EHS
Support, 2017).
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In addition to biodegradation, burial of COPECs in sediment depths below the
biologically active zone (BAZ) may be an important natural recovery process in
sediments in Reach 1 and Reach 2 upstream of Munson Dam. As discussed in
Section 3.1, a sedimentation evaluation estimated linear accumulation rates for
sediments deposited within the last five years ranging from 1.3 cm/year to 1.6 cm/year
(AECOM and EHS Support, 2017), which is 2 to 3 times greater than the rate that has
been identified for sites where physical isolation may be an important natural recovery
process for sediment (0.5 cm/year LAR; ITRC, 2014). The following subsections
summarize information regarding the fate and transport characteristics of primary
COPEC groups identified in the Salem Canal.

Volatile and Semi-Volatile Organic Constituents

Research describing the fate and transport of VOC and SVOCs in sediments are
presented in detail in Appendix C of the Salem Canal Groundwater Remedial Action
Progress and Sediment Investigation Status Report (URS, 2013). Additional information
regarding the fate of VOCs and SVOCs in sediments within the Salem Canal are
provided in the 2017 Salem Canal Investigation Summary Report (AECOM and EHS
Support, 2017).

Overall, research studies indicate that conditions in sediments within the Salem Canal
have the potential for anaerobic dechlorination of chlorinated benzenes to an endproduct
of methane. The findings also indicate that while low levels of chlorobenzene may
persist, dichlorobenzene and benzene are degradable to concentrations below detection
limits under anaerobic conditions.

Most of the sediment COPECs are known to readily biodegrade in the presence of
oxygen. Site-specific studies indicate that shallow sediment at the sediment/water
interface (SWI) contains an abundance of aerobic chlorobenzene degrading bacteria.
Given sufficient oxygen, degradation at the SWI could result in complete mineralization
of chlorobenzene within the upper 2 to 3 millimeters (mm) of sediment (see URS, 2013;
and Kurt et al., 2012).

Former dye chemicals, aniline, and 4-chloroaniline [or p-chloroaniline (PCA)], have been
documented to biotransform under aerobic conditions; however, their fate under
anaerobic or reduced conditions was less well understood. Biological microcosms with
aquifer material and sediment were established under aerobic, Fe (lll)-reducing, nitrate-
reducing, sulfate-reducing, and methanogenic conditions. Aniline was degraded
anaerobically under nitrate-reducing, iron-reducing, sulfate-reducing, and methanogenic
conditions. PCA was degraded under nitrate-reducing conditions. Investigation of aniline
and PCA degradation pathways and further characterization of the microbial community
are described in URS (2013), Li et al. (2008a), and Li et al. (2008b).

Metals

Fate and transport processes are important in controlling the distribution of metals
discharged to the aquatic environment. In aquatic systems, metals are distributed
between the dissolved and particulate phases. Dissolved metal ions are the most
available for biological uptake and the most toxic metal form (John and Leventhal, 1995).
However, under circumneutral pH conditions found in most natural waters, metals are
primarily complexed by colloids or bound to particulates (Morel and Hering, 1993).

Particulate-bound metals in surface water are deposited in sediments in low-energy
environments such as the Salem Canal upstream of Munson Dam. Sediment metals
may partition to pore water, colloidal material, ligands, or the mineral matrix. The labile
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44.2

pool of metals in sediment is subject to speciation in the aqueous phase within pore
water and sorption to solid phases (EPA, 2007a). In pore water, metals will react or bind
with ligands in accordance with the pH, redox, ionic strength, and abundance of the
ligands (EPA, 2007a).

Pesticides

The fate and transport of pesticides in aquatic environments varies considerably
depending on the physical and chemical properties of the compound. These properties
determine whether the pesticide quickly breaks down, adsorbs strongly to suspended
solids and sediments, diffuses into the water column, or rapidly volatilizes to the air.
Persistence in the environment depends on how quickly the pesticide degrades, which is
largely a function of its chemical composition and environmental conditions. Pesticides
are degraded by chemical and biological processes, such as photochemical
degradation, hydrolysis, oxidation, reduction, and microbial decay (Reese et al., 1972;
WHO, 1986; Helfrich et al., 2009).

PCBs

PCBs are a group of 209 synthetic halogenated aromatic hydrocarbons that have been
used extensively in the electricity generating industry as insulating or cooling agents in
transformers and capacitors (Eisler, 1986). The fate and transport of PCBs in aquatic
environments are influenced by varying physical, chemical, and biological processes and
are largely dependent on the location and degree of chlorination of the biphenyl
molecule. In general, when PCBs, particularly the higher chlorinated congeners, are
introduced into aquatic environments they tend to adsorb strongly to suspended solids
and sediments, especially those high in organic carbon [World Health Organization
(WHO), 1993; Agency for Toxic Substances and Disease Registry (ATSDR), 2000;
Canadian Council of Ministers of the Environment (CCME), 2009]. Although adsorption
in sediment can immobilize PCBs for relatively long periods, de-sorption into the water
column may occur by both abiotic and biotic routes. Sediments can therefore act as both
an environmental sink and reservoir of PCBs for organisms (WHO, 1993).

Groundwater

Site-specific field studies have been conducted to evaluate the biodegradation of seep-
related constituents in collected groundwater samples including the following:

e Application of natural abundance Carbon-13 ('3C) to evaluate the biodegradation
of chlorinated benzenes in groundwater (URS, 2013; Sherwood-Lollar et al.,
2012).

e Molecular analysis of the planktonic and surface associated microbial community
in the B aquifer (URS, 2013).

Compound specific isotope analyses (CSIA) was used to assess the biodegradation of
1,2,4- trichlorobenzene (TCB), dichlorobenzene, chlorobenzene, and benzene in
groundwater samples collected from wells in the former seep area (including samples
beneath the Salem Canal sediments). The results of the study indicate that the spatial
and temporal patterns of carbon isotope enrichment in 1,2-dichlorobenzene,
1,4-dichlorobenzene, and 1,2,4-TCB are consistent with in situ biodegradation under
anaerobic conditions at the site.

A field study was also conducted to evaluate the distribution and abundance of microbial
biomass that could potentially support COPEC biodegradation. The data indicate that
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4.5

4.5.1

the different groundwater environments in the Salem Canal have different microbial
populations that are capable of degrading complex organic compounds (including
dichlorobenzene) and are highly adaptable to changing environmental conditions.
Organisms were consistent with a community of organisms from anoxic and reducing
environments. Other microbes identified included sulfur-reducing and metal-transforming
species (see URS, 2013).

Aquatic Ecotoxicity

This section summarizes the bioaccumulation potential, fish bioconcentration factors
(BCFs), and general ecotoxicological effects associated with COPECs. The objectives of
this evaluation are to assess the following:

e The potential ecotoxicity of COPECs

e The potential for ecological receptors in upper trophic levels including birds and
mammals to be exposed to COPECs

Bioaccumulation

Bioaccumulation is the incorporation of COPECs from environmental media into
biological tissues. The following subsections provide a brief overview of the
bioaccumulation potential of COPEC groups that may be present in exposure media
within the Salem Canal.

Volatile and Semi-Volatile Organic Compounds

An evaluation of the chemical characteristics of volatile and semi-volatile COPECs
indicates limited potential for bioaccumulation and, therefore, limited potential for
exposure to upper trophic wildlife receptors through bioaccumulation and ingestion
pathways. The purpose of evaluating bioaccumulation potential is to describe the
potential of the COPECs to bioaccumulate in tissues and potentially exert a toxic effect
and/or expose upper trophic wildlife receptors through ingestion pathways.

COPEC bioaccumulation can be estimated based on the log n-octanol/water partitioning
Coefficient (log Kow). The primary source for log Kow values was the eChemPortal, which
was developed by the Organization for Economic Co-operation and Development
(OECD). Constituents with log Ko values greater than 3.5 are considered to be
bioaccumulative; that is, they are likely to partition into organic materials, including the
lipids of organisms (EPA, 2000). Generally, bioaccumulation is likely to occur with
persistent and very hydrophobic chemicals including those chemicals with log Kow values
that range from 5 to 8 (Hoffman et al., 1995).

As indicated in the table below, published values for K,,, for COPECs identified in
Section 4.3 are lower than 3.5 for most compounds, indicating limited potential for
bioaccumulation. Because of the low potential for bioaccumulation, it is also unlikely that
these compounds would exhibit the potential for a toxic effect or accumulate in prey
tissues that may be consumed by upper trophic wildlife receptors.

Potentially
Bioaccumulative
Constituent log Kow Reference Compound?
Chlorobenzene 2.84 Lu et al., 2000 No
1,2-Dichlorobenzene 3.43 OECD SIDS, 2001 No
1,4-Dichlorobenzene 3.44 EPA, 2014a No
Aniline 0.9 Lide, 2002 No
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Potentially
Bioaccumulative

Constituent log Kow Reference Compound?
4-Chloroaniline 1.83t0 2.05 Boehncke et al., 2003 No
n-Nitrosodiphenylamine 2.57 t0 3.13 ATSDR, 1989. No
Benzene 213 EPA, 2014b No
o-Toluidine 1.40 OECD SIDS, 2004 No
1,2,4-Trichlorobenzene 4.02 ATSDR, 2010 Yes
1-Naphthylamine 2.25 Hansch, Leo & Hoekman 1995. No
PAHs 6.044A EPA, 2009a Yes

Notes: A. value for benzo(a)pyrene presented.

Bioaccumulation pathways are not likely to be significant for the only COPECs with log
Kow Values greater than 3.5 (1,2,4-TCB and PAHSs). Although present in canal sediment,
the concentrations of the SVOC 1,2,4-TCB do not exceed no-effect sediment
benchmarks that are considered protective of aquatic life. Higher trophic level
organisms, including birds and mammals, can metabolize PAHs and eliminate the
by-products; therefore, transfer to upper trophic wildlife receptors is anticipated to be
minimal. Specifically, unsubstituted PAHs do not accumulate in fish adipose tissues,
despite their high lipid solubility, because they are quickly metabolized (Eisler, 1987);
aquatic invertebrate communities do not metabolize PAHs as readily and may have
some potential to bioaccumulate.

Metals

The availability of metals to be incorporated into biological tissues does not necessarily
correspond with the total concentration of metals in sediment or surface water;
bioavailability is directly related to the speciation of metals. For most divalent metals, the
most bioavailable and toxic forms of metals are the metal ions or small metal-anion
complexes, which are present at very low concentrations in the environment. Most
metals in sediment are not available for uptake due to strong complexation by solid
phases. For example, metals precipitated as metal-sulfide ligands may be resistant to
solubilization under typical geochemical conditions observed in sediment or sediment
pore water (Sigg and Behra, 2005). Mercury bioaccumulation is increased by the
methylation of inorganic forms of mercury into methylmercury, an organic form that is
more bioavailable and has been demonstrated to biomagnify with increasing trophic
levels (i.e., concentrations increase with increasing trophic levels).

Pesticides

Two key properties of pesticides that control their bioaccumulation in aquatic biota are
hydrophobicity and persistence. Compounds that break down slowly and are persistent
in the environment are generally more bioaccumulative. Pesticides are accumulated in
body tissues, especially fats, of aquatic organisms either directly through ingestion or
absorption of contaminated water or indirectly by consumption of contaminated food or
sediment.

PCBs

The primary ecological concern over PCBs is their high bioaccumulation capacity due to
their high lipid solubility and slow rate of metabolism and elimination. There are multiple
mechanisms influencing the bioaccumulation of PCBs in aquatic biota. These
mechanisms can include direct uptake from the water column across gills or epidermis
(i.e., bioconcentration), direct contact with contaminated sediments, and consumption of
contaminated food or sediment (WHO, 1993). Due to their extremely high liposolubility,

Revised Salem Canal Screening-Level Ecological Risk Assessment 17
CWK_Revised SalemCanal SLERA_2019.docx



AECOM and EHS Support Screening-Level Problem Formulation and Effects Evaluation

4.5.2

PCBs have been shown to biomagnify with increasing trophic levels within the food
chain (Eisler, 1986).

Ecotoxicity

This section summarizes information regarding the ecotoxicity of COPECs in canal
sediment, pore water, and surface water. The general mode of toxicity for VOC/SVOCs
and PAHs is presented below.

Volatile and Semi-Volatile Organic Constituents

Many of the Tier 2 Equilibrium Partitioning Sediment Benchmark (ESB) nonionic organic
chemicals identified by EPA (2008), such as key seep-related COPECs including
chlorobenzene, are considered to be narcotic (EPA, 2008). The primary mode of toxicity
for benthic invertebrates exposed to narcotic chemicals is narcosis, which results in the
degradation of cell membranes (Burgess, 2009).

Chlorobenzene is moderately toxic to aquatic organisms with toxicity generally occurring
within the >1,000 micrograms per liter (ug/L) to 100,000 ug/L range (EPA, 1995a). A 96-
to 98-hour no observed effect concentration (NOEC) reported for sediment-dwelling
organisms including Chironomus thummi (midge) was 720 ug/L (van der Zandt et al.,
1994). The chronic toxicity value used to derive the Tier 2 ESB for chlorobenzene
published in Procedures for the Derivation of Equilibrium Partitioning Sediment
Benchmarks (ESBs) for the Protection of Benthic Organisms: Compendium of Tier 2
Values for Nonionic Organics is 880 pg/L (EPA, 2008). These values support the chronic
aqueous benchmark value of 1,003 ug/L derived for chlorobenzene in the development
of sediment benchmarks for the Salem Canal (DuPont CRG, 2005). Acute toxicity data
for chlorobenzene obtained from studies of the warmwater fish species Lepomis
macrochirus (bluegill) yielded a 96-hour LCs value for juveniles that ranged from 4,500
Mg/L (Bailey et al., 1985) to 16,000 pg/L (Buccafusco et al., 1981).

As previously discussed, VOCs do not bioaccumulate to any significant degree;
therefore, they do not generally pose a risk to environmental receptors via trophic
transfer to wildlife receptors. Because of the low potential to bioaccumulate, it is also not
expected that chronic adverse ecological effects would be expected for benthic
invertebrates. Due to the low potential to bioconcentrate and the absence of these
compounds from canal surface water, fish are also not expected to be adversely affected
by VOCs.

PAHSs occur in the environment as complex mixtures (Burgess, 2009) and are
considered Type | narcotic chemicals (Verhaar et al., 1992). The predominant
mechanism of PAH toxicity to invertebrates is narcosis, which results in the alteration of
cell membrane function, which can then result in mild toxic effects or mortality depending
upon the duration and intensity of the exposure (Burgess, 2009). The potential effects of
PAH-induced narcosis on benthic invertebrate communities can include decreased
abundance, diversity, and growth (Environment Canada, 1999).

The direct contact toxicity of PAHs is additive and predicted more accurately by
dissolved concentration in pore water when compared to bulk sediment samples (EPA,
2003a; Di Toro et al. 1991). Dissolved PAH constituents in sediment pore water
represent the bioavailable and more toxic phase (DiToro et al., 1991). It is widely
recognized that pore water concentrations more accurately predict observed community
level effects than do bulk sediment concentrations for nonionic compounds (NJDEP,
2018). Based on the additive toxicity of PAHs in pore water and the occurrence of PAHs
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as mixtures in the environment, EPA guidance recommends the evaluation of direct
contact toxicity of PAH mixtures based on the sum of toxic units (TUs) for individual
PAHSs estimated in pore water using EqP (EPA, 2003a).

Metals

The soluble phase of metal ions in sediment pore water is generally the most
bioavailable and potentially toxic form to ecological receptors. As a result, the
bioavailability and toxicity of metals in sediments is correlated with the fraction of metals
in sediment pore water rather than total metal concentrations in bulk sediment (EPA,
2007a; EPA, 2005a; Di Toro et al., 2005; Ankley et al., 2006; Hansen et al., 1996;
Ankley et al., 1991; Di Toro et al., 1992; and Luoma, 1989). Most metals in pore water
are complexed by colloids and do not exist as freely dissolved metal — ion complexes
(Burgess et al., 1996). Sulfide is an important control on metal bioavailability and toxicity
(Burton, 2010; EPA, 2007a; EPA, 2005a). In the aerobic portion of the sediment,
dissolved and exchangeable metals are efficiently scavenged by iron and manganese
oxides, thereby limiting the bioavailability and toxicity of metals (DiToro et al., 1990). In
addition to redox, pH controls metal speciation and binding by affecting the species
distribution of dissolved ligands and the surface charge of binding sites (EPA, 2007).
Generally, metal mobility, and associated toxicity, increases at low pH and decreases as
pH increases, at which point greater sorption occurs (EPA, 2007a).

Pesticides

The toxicological effects of pesticides are a function of toxicity, exposure time, dose rate,
and persistence in the environment and can range from acute effects, such as
immediate fish Kills, to chronic effects that may affect the vitality of developing larvae or
impair reproduction (Reese et al., 1972; WHO, 1986). The chemical degradation
products of certain pesticides may be more toxic than the parent compounds.

PCBs

The presence of PCBs in biological organisms at elevated concentrations has been
associated with reproductive failure, birth defects, skin lesions, tumors, liver disorders,
and, among sensitive species, death (Eisler, 1986). Ecological exposure to PCBs is
primarily an issue of bioaccumulation rather than direct toxicity (see Section 4.5.1). The
toxicological properties of PCBs are influenced primarily by the partitioning coefficient
based on solubility in N-octanol/water (Kow) and steric factors, resulting from different
patterns of chlorine substitution. Typically, PCB isomers with high K,y values, and high
numbers of substituted chlorines in adjacent positions, constitute the greatest
environmental concern (Eisler, 1986).

4.6 Receptors of Concern and Primary Exposure Routes
Receptors of concern identified for evaluation in the SLERA include the following:
e Benthic invertebrates
e Fish
o Wildlife: Semi-aquatic birds and mammals

The following subsections discuss primary exposure routes for receptors groups that
may be exposed to COPECs in the Salem Canal.
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4.6.1

4.6.2

4.6.3

Benthic Invertebrates
Exposure routes for benthic invertebrates include the following:

o Bulk sediment: direct contact/absorption within the BAZ; direct/incidental
ingestion

e Sediment pore water: direct contact/absorption within BAZ

Benthic invertebrates are the most susceptible to the effects of sediment-related
COPECs because of their sedentary nature and direct exposure to sediment and
sediment pore water. Because of this exposure, benthic invertebrates are sensitive to
both acute and chronic changes in sediment quality. For benthic invertebrates, exposure
occurs within the BAZ of sediment, which operationally extends from the sediment-
surface water interface (SWI) to a depth of approximately 0.5 feet (6 inches) for
freshwater sediment (EPA, 2005b; EPA, 2015). In environments similar to the Salem
Canal with highly organic, fine-grained sediments and limited flow, the BAZ often does
not extend as deep as 0.5 feet due to oxygen depletion in reducing sediment (EPA,
2005b; EPA, 2015). However, the BAZ was considered to extend from 0 to 0.5 feet
below the SWI for the purposes of the conservative screening-level exposure evaluation.

Direct contact exposure to COPECs in pore water is a more relevant exposure route for
benthic invertebrates when compared to bulk sediment exposure. Numerous studies
indicate that pore water concentrations are a better predictor of constituent bioavailability
and toxicity to benthic invertebrate receptors when compared to bulk sediment
concentrations (EPA, 2005a; EPA, 2003a; NJDEP, 2018; Parkerton and Maruya, 2013).
The bioavailability and toxicity of COPECs in sediment are influenced by sediment
physiochemical characteristics, including the quantity and type of organic carbon, which
affects the partitioning of constituents between sediment and pore water. Site-specific
measurements of freely dissolved concentrations in sediment pore water (Csec) are the
most direct indicator of constituent bioavailability and partitioning when compared to
other approaches to estimate Cree in pore water, including EGQP models from bulk
sediment (Department of Defense, 2009; Parkerton and Maruya, 2013).

Fish

Fish were selected as receptors of concern because of continuous contact with surface
water. Direct contact/absorption of surface water is the primary exposure route for fish
evaluated in the SLERA. Demersal fish may also be exposed to COPECs through the
direct ingestion of sediment-associated prey and the incidental ingestion of sediment
and pore water while foraging in sediment.

Wildlife

The Salem Canal adjacent to Chambers Works provides limited wildlife habitat due to
the lack of riparian vegetation and cover along the developed shoreline of the facility.
However, semi-aquatic birds and mammals may opportunistically forage within the
Salem Canal. Representative species are used in the Revised SLERA to evaluate
potential exposure to semi-aquatic wildlife receptors include:

e Omnivorous bird: Mallard (Anas platyrhynchos)
e Piscivorous bird: Great blue heron (Ardea herodias)

e Omnivorous mammal: Raccoon (Procyon lotor)

Revised Salem Canal Screening-Level Ecological Risk Assessment 20
CWK_Revised SalemCanal SLERA_2019.docx



AECOM and EHS Support Screening-Level Problem Formulation and Effects Evaluation

4.7

4.8

These representative wildlife receptors may be exposed to bioaccumulative COPECs
through the following primary exposure routes:

e Dietary items: Direct ingestion
o Bulk sediment: Incidental ingestion

Wildlife may also be exposed through the direct and incidental ingestion of surface water
from the Salem Canal. However, this exposure route provides a negligible contribution to
the total receptor dose when compared to the direct ingestion of dietary items and the
incidental ingestion of bulk sediment. Wildlife ingestion of surface water is not an
exposure route that is quantitatively evaluated in the Revised SLERA.

Assessment and Measurement Endpoints

Assessment endpoints are explicit expressions of environmental values to be protected
(EPA, 1998). Measurement endpoints represent measurable responses to a stressor
that are related to the values specified as assessment endpoints (EPA, 1992).

Table 2 identifies the assessment endpoints and associated measurement endpoints
selected for the exposure areas identified in the SLERA. Given the limited size of the
exposure area, the survival, growth, and reproduction of benthic community is the only
assessment endpoint identified for the Former Seep Area. Assessment endpoints
identified for the protection of the survival, growth, and reproduction of the fish
community and semi-aquatic wildlife populations were identified for the Canal-Wide Area
due to the broader foraging ranges of these receptor groups. However, sediment and
surface water data collected from within the Former Seep Area are included in the
calculation of exposure point concentrations (EPCs) used in the measurement endpoints
to evaluate fish and wildlife assessment endpoints.

The benthic invertebrate community assessment endpoint is evaluated using a weight-
of-evidence approach that considers the relevance of each measurement endpoint in
estimating the bioavailability and toxicity of COPECs. As discussed in Section 4.5.2,
pore water concentrations are a better predictor of constituent bioavailability and toxicity
to benthic invertebrate receptors when compared to bulk sediment concentrations (EPA,
2005a; EPA, 2003a; NJDEP, 2018; Parkerton and Maruya, 2013). Therefore, the
measurement endpoint evaluating pore water exposure is afforded greater weight in
estimating exposure and characterizing risk to benthic invertebrates, relative to
measurement endpoints based on bulk sediment concentrations.

Screening-Level Effects Evaluation

The screening-level effects evaluation establishes constituent exposure concentrations
that represent benchmarks to assess the potential for adverse effects. The following
subsections discuss the conservative screening criteria established for the selection of
COPECs and additional receptor-specific ecotoxicological data that may be used in
exposure estimation and risk characterization. Benchmarks representing NOECs were
used preferentially. The following subsections identify the hierarchy of ecological
screening values (ESVs) that were used to evaluate COPEC exposure from relevant
media.
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4.8.1 Sediment

The screening of site-related constituents in sediment included a quantitative
assessment of direct contact toxicity effects to benthic invertebrates consistent with the
ECSM presented above. Sediment ESVs used in the screening-level exposure
evaluation are summarized in Table 3. The following sources were used in the selection
of ESVs for sediment:

o NJDEP (2009): Freshwater Criteria Lowest Effects Levels (LELS)

e MacDonald et al. (2000): Consensus-based sediment quality guidelines for
freshwater ecosystems

e EPA (2003b): Region 5 Ecological Screening Levels (Sediment)

o EPA (2006): EPA Region 3 Biological Technical Assistance Group (BTAG)
Freshwater Benchmarks

e Washington State No Effect Level (NEL) Sediment Quality Standards
o Calculated ESVs based on an EqP model (DuPont CRG, 1999).

4.8.2 Surface Water

Separate ESVs were derived to evaluate surface water data in freshwater reaches
(Reach 1 and Reach 2) and the Tidal Reach, as summarized in Table 4 and Table 5,
respectfully. Surface water ESVs were derived separately for these reaches due to the
differences in hardness values that affect the calculation of hardness-dependent criteria
for metals. Average hardness values calculated from surface water samples collected
from freshwater [85.2 milligrams per liter (mg/L) as CaCOg3] and tidal (440 mg/L as
CaCO:s) reaches were used in the calculation of hardness-dependent metals criteria.
ESVs for surface water were identified from the following hierarchy of screening
criteria/benchmarks:

e NJDEP (2009): Freshwater (FW2) Chronic Aquatic Criteria
o NJDEP (2016): NJDEP Surface Water Quality Standards
e EPA (2009b): National Recommended Water Quality Criteria (NRWQC)
e EPA (2003b): Region 5 Ecological Screening Levels (Water)
o EPA (2006): EPA Region 3 BTAG Freshwater Benchmarks
o EPA (1995b): Region 4 Chronic Surface Water Screening Benchmarks
e EPA (2001b): Region 6 Surface Water Screening Benchmark
e Suter, G.W,, Il, and C.L. Tsao. (1996):Tier Il Secondary Chronic Values (SCVs)
o EPA (2011): Great Lakes Initiative Toxicity Data Clearinghouse aquatic life,
chronic concentrations
4.8.3 Pore Water

As discussed in detail in Section 4.5, sediment pore water concentrations are a better
predictor of effects on benthic invertebrates than bulk sediment concentrations (Di Toro
et al., 1991). When available, ESVs for pore water were selected from final chronic
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values (FCVs) used in the derivation of equilibrium partitioning sediment benchmarks
(ESBs) from the following sources:

o EPA (2008): Procedure for the Derivation of Equilibrium Partitioning Sediment
Benchmarks for the Protection of Benthic Organisms: Compendium of Tier 2
Values for Nonionic Organics

e EPA (2003a): Procedures for the Derivation of Equilibrium Partitioning Sediment
Benchmarks for the Protection of Benthic Organisms: PAH Mixtures.

In the absence of FCVs, pore water ESVs were conservatively selected from surface
water benchmarks used to derive surface water ESVs, as described in Section 4.8.2. A
summary of pore water ESVs used in the evaluation of pore water data is provided in
Table 6.
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5.0 Screening-Level Ecological Exposure Evaluation

This section describes the methodology used to conduct screening-level exposure
estimates and risk calculations for selected receptor categories, consistent with Step 2 of
ERAGS (EPA, 1997). This section describes the data used to conduct the SLERA,
specifies the criteria for COPEC selection, and establishes the basis for exposure
estimation and risk characterization.

5.1 Data Used to Characterize Ecological Exposure

The following subsections describe the datasets used in the screening-level evaluation
of exposure in the Former Seep Area and the Canal-Wide Area.

5.1.1 Former Seep Area

As stated in Section 1.0, the purpose of the SLERA is to use relevant data to evaluate
ecological exposure in the Salem Canal following the installation of the SPB in
December 2008. Therefore, analytical data for bulk sediment, sediment pore water, and
surface water collected within the Former Seep Area since 2009 were used in the
screening-level exposure estimate. A summary of the number of environmental samples
included the exposure evaluation is presented below; bulk sediment sample locations
are depicted in Figure 4 and pore water sampling stations are depicted in Figure 5. A
summary of analytical data is provided in Appendix B.

Descriptor Bulk Sediment Sediment Pore | o . . \Water®
Water
Number of Sample 22
Stations” 60 30

2009 (8), 2013 (3), |2009 (3), 2011 (1),
2015 (5), 2016 2013 (14), and
(11), and 2018 (3) 2018 (3)

Years Evaluated 2009 (3), 2011
(Number of Stations) [ (35), and 2015 (22)

Notes:

A. Certain sample locations were sampled multiple times and the number of samples varied by analytes.

B. Surface water data from the Former Seep Area were combined with surface water data from the Canal-Wide
Investigation to evaluate screening-level exposure.

Bulk Sediment

Direct contact ecological exposure to bulk sediment was conservatively evaluated at the
0 to 0.5-foot and 0.5- to 1.0-foot sampling intervals. As previously discussed in

Section 4.5.1, benthic invertebrate receptors are exposed in the BAZ, which
operationally extends from the SWI to a maximum depth of 0.5 feet below the SWI. In
addition to evaluating sediment samples collected within the BAZ, sediment data from
the sampling interval immediately below the BAZ (0.5 to 1.0 foot) were evaluated
consistent with NJDEP Ecological Evaluation Technical Guidance (NJDEP, 2018).
NJDEP (2018) recommends the evaluation of both sampling intervals to conservatively
evaluate exposure at sites like the Salem Canal where groundwater-to-surface water
discharge was a predominant transport pathway prior to the installation of the SPB (see
Section 4.2). Four samples were collected within the 0 to 6-inch interval within the
Former Seep Area: 0 to 0.08-foot (0 to 1 inch), 0.08- to 0.16-foot (1 to 2 inches), 0.16- to
0.33-foot (2 to 4 inches), and 0.33- to 0.5-foot (4 to 6 inches). These data were used to
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estimate depth-weighted average concentrations for the 0 to 0.5-foot interval. Below the
0 to 0.5-foot interval, samples were collected in 0.5-foot intervals to the maximum depth
of sediment. This sampling design meets or exceeds the guidance in Section 5.3.3.1 of
the EE Technical Guidance regarding the vertical resolution of bulk sampling to support
an ecological evaluation for subsurface or surface discharges.

Samples were analyzed for site-related priority pollutant (PP) SVOCs, including PAHS,
and PP VOCs. Further details regarding the data collection and results are presented in
URS (2013) and AECOM and EHS Support (2017). A summary of sediment analytical
data used in the screening-level exposure evaluation is provided in Appendix B.

Pore Water

Pore water data were collected in the Former Seep Area to develop vertical profiles of
seep-related constituents in pore water to monitor sediment recovery consistent with
DuPont CRG (2007), including CSIA studies to assess the biodegradation of seep-
related constituents. Pore water data collected within BAZ during these investigations
are used in the SLERA to estimate Cyee €xposure concentrations for benthic
invertebrates.

Sediment pore water samples were collected from stations within the Former Seep Area
in 2009, 2013, 2015, 2016, and 2018. Samples in 2009 were collected via (1)
centrifuged pore water from bulk sediment samples and (2) pore water peepers.
Samples in 2013, 2015, 2016, and 2018 were collected using a modified peeper design
that enabled the collection of greater sample volume (see Appendix F in URS, 2013).
The comparability of pore water data results from 2009 may be somewhat limited due to
differences in sampling methods; however, all available pore water data collected
following the installation of the SPB were included in the SLERA for completeness.

Sediment pore water samples were collected from multiple sampling intervals during the
various sampling events to provide vertical concentration profiles of seep-related
constituents. Pore water exposure is evaluated in the SLERA using samples relevant to
benthic invertebrate exposure in surficial sediment sampling intervals. Pore water data
from three intervals within the top 1-foot of sediment are used to evaluate exposure
based on the data available for each interval:

e 0 to 0.5-foot
e 0.5to 0.75-foot
e 0.75to 1.0-foot

The 0 to 0.5-foot interval represents exposure within the BAZ, where the greatest
interactions between benthic receptors and pore water is expected to occur. The 0.5 to
0.75-foot and 0.75 to 1.0-foot intervals conservatively evaluate exposure in the sampling
interval immediately below the BAZ. These pore water sampling intervals are consistent
with NJDEP (2018) for sediment in the 0-0.5-foot interval and provided greater resolution
than NJDEP (2018) requires for the 0.5-1-foot exposure interval.

A summary of pore water analytical data used in the screening-level exposure evaluation
is provided in Appendix B.

Surface Water

Surface water samples from the Former Seep Area were collected from 22 sampling
stations. Near-bottom surface water samples (approximately 0.5-foot above the SWI)
were collected in 2009 (May, June, July and August), 2011 (August), 2013 (October),
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and 2018 (November). Samples were analyzed for PP VOCs and PP SVOCs. As stated
in Section 4.7, surface water data from the Former Seep Area are combined with surface
water data from the Canal-Wide Area to provide a holistic, canal-wide evaluation of
complete exposure pathways to COPECs in surface water within the Salem Canal. A
summary of surface water analytical data used in the screening-level exposure
evaluation is provided in Appendix B.

Canal-Wide Area

Sediment and surface water data to support the evaluation of ecological exposure in the
Canal-Wide Area were collected in Reach 1, Reach 2, Tidal Reach, and an upstream
Reference Reach in August 2016. Samples were collected in accordance with the Salem
Canal Characterization Sampling Plan (AECOM, 2016a) and the results were reported in
the 2017 Salem Canal Investigation Summary Report (AECOM and EHS Support,
2017). The overall study design was based on a grid sampling design to enable a
systematic characterization of sediment and surface water quality in the Salem Canal
adjacent to the site (AECOM, 2016). Within the grid design, targeted outfall samples
were collected from stations adjacent to historical or active outfalls to characterize point
source inputs and transect samples were collected at stations spaced throughout the
study area to characterize potential point and non-point source inputs. A summary of the
number of bulk sediment and surface water sampling stations for each reach is provided
below:

Reach Bulk Sediment Surface Water
Reach 1
(see Figure 6) 21 3
Reach 2
(see Figure 7) 28 3
Tidal Reach
(see Figure 8) 20 3
Reference Reach 9 3
(see Figure 9)

The following subsections describe the bulk sediment and surface water data included in
the screening-level exposure evaluation of the Canal-Wide Area.

Bulk Sediment

Within the Canal-Wide Area, sediment samples were collected from the 0 to 0.5-foot and
0.5- to 1-foot intervals and select intervals below the 0 to 1-foot sampling interval.
Sediment data from the 0 to 0.5-foot and 0.5 to 1.0-foot sampling intervals are included
in the screening-level exposure evaluation, consistent with NJDEP (2018). The analytical
scope for sediment included analyses of target analyte list (TAL) metals, target
compound list (TCL) VOCs, TCL SVOCs, PCBs, pesticides, and perfluorinated
compounds; analytical methods performed were consistent with the sampling plan
(AECOM, 2016a). TCL VOCs and SVOCs analyses were only conducted on samples
from three locations within Reach 2 due to the extensive characterization of VOCs and
SVOCs in the Former Seep Area (AECOM and EHS Support, 2017). A summary of
sediment analytical data used in the screening-level exposure evaluation is provided in
Appendix B.

Sediment data for perfluorinated compounds were not included in the ecological
exposure evaluations presented in the SLERA. Further discussion of the distribution of
perfluorinated compounds in sediment within the Salem Canal is presented in AECOM
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and EHS Support (2017). Analyses of poly- and perfluoroalkyl substances in bulk
sediment samples collected from the Salem Canal were incorporated into the multi-
media evaluation presented in the Conceptual Site Model (CSM) for Poly- and
Perfluoroalkyl Substances (PFAS) developed to identify sources of PFAS and potential
migration pathways that may have resulted in detections of PFAS in off-site media
(AECOM, 2017).

Surface Water

Near-bottom surface water samples (approximately 0.5-foot above the SWI) were
collected at 12 stations, as indicated above and illustrated in Figures 6 through 9.
Samples were collected using a Kemmerer bottle sampler or a peristaltic pump with
dedicated tubing. The analytical scope for surface water included analyses of TAL
metals, TCL VOCs, TCL SVOCs, PCBs, pesticides and perfluorinated compounds,
performed by the methods outlined in the Canal-Wide SAP (AECOM, 2016a). Surface
water analysis for metals was conducted on field-filtered [0.45-micrometer (um) filter]
and unfiltered samples. Total hardness (as CaCO3) was measured in unfiltered surface
water samples for the calculation of hardness-dependent surface water quality criteria. A
summary of surface water analytical data used in the screening-level exposure
evaluation is provided in Appendix B.

Surface water data for perfluorinated compounds were not included in the ecological
exposure evaluations presented in the SLERA. Further discussion of the distribution of
perfluorinated compounds in surface water within the Salem Canal is presented in
AECOM and EHS Support (2017). Analyses of poly- and perfluoroalkyl substances in
surface water samples collected from the Salem Canal were incorporated into the multi-
media evaluation presented in the Conceptual Site Model (CSM) for Poly- and
Perfluoroalkyl Substances (PFAS) developed to identify sources of PFAS and potential
migration pathways that may have resulted in detections of PFAS in off-site media
(AECOM, 2017).

In addition to chemical analyses, in situ measurements of near bottom surface water
parameters were recorded at each surface water sampling location. Surface water
parameters, including temperature, pH, dissolved oxygen, specific conductivity, and
oxidation-reduction potential (ORP) were measured with a YSI 556 multi-parameter
water quality meter (YSI Incorporated).

Background Characterization

Background concentrations may be used in COPEC refinement step to effectively focus
the ecological risk assessment (EPA, 2001c). The use of background datasets is also
incorporated into NJDEP Ecological Evaluation Technical Guidance to refine the
COPEC list, to assess whether COPECs may be site-related, and to evaluate site
COPEC concentrations relative to regional COPEC concentrations (NJDEP, 2018).

Sediment and surface water data collected from the Reference Reach located upstream
of the Canal-Wide Area were used to characterize non-site related anthropogenic
constituent contributions from up-gradient of the site, including transportation
infrastructure (see Figure 2). Sediment and surface water data from Reach 1 and
Reach 2 were compared to sediment and surface water data collected in the upstream
Reference Reach. Background threshold values (BTVs) were calculated from
background datasets using EPA ProUCL 5.1 to provide representative background
concentrations for Reach 1 and Reach 2.
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Due to the connectivity of the Tidal Reach to the Delaware River below Munson Dam,
sediment data from the Tidal Reach were compared to regional sediment data,
consistent with the approach used in the Delaware River Screening-Level Ecological
Risk Assessment (EHS Support, 2018). Regional sediment data obtained from the
National Oceanic and Atmospheric Administration (NOAA) Data Integration Visualization
Exploration and Reporting (DIVER) database were used to estimate representative
background concentrations for comparisons with sediment concentrations measured
within the Tidal Reach. Available data for Zone 5 of the Delaware River were
downloaded from the DIVER database on September 21, 2018 and imported into
ArcGIS (ESRI). Surficial sediment samples (0 to 2-3 centimeters) collected after 2000
were the focus of the evaluation based on the availability of surficial data in DIVER.
Sediment samples collected within the section of Zone 5 adjacent to Chambers Works,
from the Delaware Memorial Bridge north to Carneys Point, were excluded from the
background assessment to minimize the potential influence of the site on the estimation
of representative background concentrations. Constituents of interest in the sediment
background assessment included: select metals, PCBs, and PAHs. Metals data from the
Delaware Benthic Inventory (DEBI) Project 2008 were not retained in the evaluation due
to the use of an inconsistent chemical extraction procedure.

95th percentile upper prediction limits (UPLs), upper threshold limits (UTLs), and upper
simultaneous limits (USLs) of the distribution were calculated for each compound.
Consistent with the Delaware River SLERA, the UPL was adopted as the BTV for all
constituents except iron, which used the more conservative UTL value.

Data Usability

The AECOM Analytical Data Quality Management (ADQM) Group conducted data
validation on electronic data deliverables using the data verification model (DVM)
process. This process reviews and evaluates laboratory data including hold time criteria,
blank contamination, matrix spike/matrix spike duplicate (MS/MSD) recoveries, duplicate
sample relative percent difference (RPD), and surrogate recoveries. Based on the DVM
process, the following qualifiers were assigned to the sediment and surface water data
as applicable:

Qualifier Definition
R Unusable result. Analyte may or may not be present in the sample.
J Analyte present. Reported value may not be accurate or precise.
uJ Not detected. Reporting limit may not be accurate or precise.

As provided in Appendix C, the results of the DVM data review indicate that the samples
were considered useable in consideration of the objectives for the investigation and no
significant quality control exceptions were noted. ADQM data review narratives are
provided in Appendix C. Complete analytical data packages have been submitted in
previous reports (URS, 2013; AECOM and EHS Support, 2017). NJDEP HazSite
deliverables for data used the SLERA have also been submitted with previous reports.

Exposure Estimate Methodology

The following subsections describe the methodologies used to conduct the screening-
level exposure evaluation based on the available data described in the previous section.
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5.2.1 Direct Contact Screening Evaluation

The preliminary screening-level exposure evaluation involved comparing maximum
concentrations observed in bulk sediment, sediment pore water, and surface water with
the previously described medium-specific ESVs (see Section 4,8). The preliminary
exposure estimate presents the most conservative exposure scenario based on the most
conservative exposure assumptions. Preliminary exposure assumptions based on
comparison to maximum EPCs for each exposure area are presented below for each
receptor category:

e Benthic Invertebrate Community: Comparisons of maximum COPEC
concentrations measured in bulk sediment and sediment pore water to
conservative ESVs.

e Fish Community: Comparisons of maximum COPEC concentrations in surface
water to conservative ESVs.

5.2.2 Wildlife Ingestion Pathway Evaluation

Wildlife ingestion exposure pathways were evaluated for exposure to constituents with
the potential to bioaccumulate. Bioaccumulative constituents were defined as organic
constituents with log Kow values greater than 3.5 (see Section 4.5.1) and inorganic
constituents identified by EPA as important bioaccumulative constituents (EPA, 2000).

Deterministic dose rate models were developed to estimate the daily dose (EDD) that
semi-aquatic wildlife receptors may receive through foraging activities in the Salem
Canal. Wildlife receptors that may be present in the Salem Canal would likely forage
over a broad area, therefore, the deterministic models incorporated exposure data
collected within the Former Seep Area and the Canal-Wide Area to provide a holistic
estimation of the EDD within the Salem Canal.

For the screening-level evaluation, deterministic models were based on the most
conservative EPCs to represent EDDs based on the reasonable maximum exposure
(RME) that wildlife receptor may receive assuming typical exposure factors.

EDDs were compared to conservative toxicity reference values (TRVs) based on
survival, growth, or reproduction endpoints. Two tiers of chronic TRVs representing no
observed adverse effects levels (TRVnoaeL) and lowest observed adverse effect levels
(TRVLoaeL) were identified. Only TRVnoaeL Values were used in the screening-level
exposure evaluation. If the conservative estimates of exposures are below TRVs that are
not known to cause adverse effects, then the potential for adverse effects is not likely. If
the EDD exceeds the TRVnoaeL based on the RME, the deterministic model is refined to
reflect more representative exposure scenarios (Section 7.2).

Overview of Dietary Exposure Models

The follow equation forms the basis for the point exposure estimate for a given receptor:

[Rdiet x Z(BSAFdW X Csubstmte x DE) X AUF IR bstrat X C bstrat X AUF
EDDmtal — + substrate substrate
BwW BW
where:
EDD;ota= Estimated daily dose (mg COPEC/kg BW/day)
BW = Body weight (kg)
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IRdget = Ingestion rate of food [kg food/day, dry weight (dw)]

BSAFq,~= Biota-sediment accumulation factor (BSAF), specific to prey type and
COPEC (kg sediment/kg tissue, dw)

Csediment= COPEC concentration in sediment (mg COPEC/kg, dw)

DF; = Dietary fraction of item i in total diet (proportion)

IRseaiment= Incidental ingestion rate of sediment (kg/day, dw)

AUF = Area use factor for exposure area; an AUF of 1.0 is assumed

General discussion of parameter estimation is provided below; additional details
regarding the parameterization of the deterministic models are provided in Appendix D.

Exposure Parameter Estimation

The deterministic model was used in the screening-level evaluation to estimate a RME
for a typical representative receptor. Therefore, average and/or typical values of
exposure factors were used (e.g., mean BW and typical dietary preference). Various
literature sources were reviewed to select the receptor-specific exposure factors,
including the Wildlife Exposure Factors Handbook (EPA, 1993b). An area use factor
(AUF) of 1 was assumed in the screening-level evaluation. Receptor-specific values for
exposure factors used in the deterministic models are presented in Appendix D.

Estimation of Exposure Point Concentrations

For the screening-level exposure evaluation, EPCs were estimated in the deterministic
models based on maximum COPEC concentrations in sediment samples collected
within the BAZ (0 to 0.5-foot sampling interval) in the Former Seep Area and Canal-Wide
Area. COPEC concentrations in dietary items were estimated based on biota-sediment
accumulation factors (BSAFs) obtained from literature sources (e.g., DiToro and
McGrath, 2000, Bechtel, 1998) or the U.S. Army Corps of Engineers BSAF Database
(USACE, 2017). Further detail regarding the estimation of EPCs is provide in

Appendix D.

Toxicity Reference Values

The EDD is compared to conservative TRVnoaeL values to evaluate the potential for
adverse effects to wildlife receptors. Consistent with NJDEP (2018), the selection of
TRVs to evaluate the potential for adverse effects to wildlife receptors was based on a
tiered approach. In the screening-level evaluation, TRVs were selected from first tier
TRV sources identified by NJDEP (Table 1 in NJDEP, 2018). In the absence of TRVs
from NJDEP (2018), alternate TRVs were primarily obtained from second tier sources
including compilations of toxicity data for EPA Ecological Soil Screening Levels (Eco-
SSLs; EPA (2005c)) and other sources including EPA (2007b) and Sample et al. (1996).
For constituents with EDDs exceeding first tier TRVs in the screening-level exposure
evaluation, alternative TRVs were considered in the refined exposure evaluation
(Section 7.3.3). Appendix D contains a summary of selected TRVs and associated
sources.

Fish Ingestion Pathway Evaluation

The ECSM includes potentially complete pathways for demersal fish, including the direct
ingestion of sediment-associated biota and direct contact with bulk sediment and pore
water. However, the revised ECSM distinguishes between primary pathways that are
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quantitatively evaluated and secondary pathways that may be complete, but are not
quantitatively evaluated.

To address EPA comments on the April 2017 Revised SLERA regarding potential
dietary exposure to demersal fish, a literature review was conducted to identify
toxicological endpoints to support a quantitative assessment of dietary ingestion
pathways to fish. The EPA ECOTOXicology Database (ECOTOX) was queried for
survival, growth, or reproductive endpoints for fish based on dietary exposure to
bioaccumulative COPECs. Consistent with the wildlife ingestion pathway evaluation (see
Section 5.2.2), bioaccumulative constituents were defined as detected organic
constituents with log Kow values greater than 3.5 and detected inorganic constituents
identified by EPA as important bioaccumulative constituents (EPA, 2000). Selected
studies were based on juvenile and adult life stages that would potentially forage on
benthic invertebrates in sediment within the Salem Canal. Geometric mean
concentrations for NOEC and LOEC endpoints for survival, growth, or reproductive
endpoints were calculated for comparison with estimated concentrations in dietary items
in the Salem Canal. A summary of the selected ECOTOX studies is presented in
Appendix D.

Estimated dietary concentrations in sediment-associated prey in the Salem Canal were
directly compared to geometric mean dietary endpoints calculated from ECOTOX
studies. For screening-level exposure evaluations, maximum concentrations estimated
in benthic invertebrate prey items (see Section 5.2.2; Appendix D) were compared to
dietary NOEC and LOEC endpoints for survival, growth, and reproduction in fish.

Risk Characterization

Potential risks associated with screening-level ecological exposure estimates were
expressed as hazard quotient (HQs), which represent the ratio of the EPC to the ESV for
direct contact pathways:

EPC

HQ = ——
Q= L5y

Potential direct contact risk may be characterized based on HQs, as follows:

¢ HQs less than 1.0 indicate limited potential for adverse effects because COPEC
concentrations result in an exposure that has not been demonstrated to cause
adverse ecological effects.

e HQs greater than 1.0 indicate that an EPC for the COPEC exceeds an ecological
benchmark representing a NOEC. Therefore, the potential for adverse effects
cannot be dismissed; further evaluation of direct contact exposure may be
warranted.

Potential risks associated with dietary exposure to wildlife were expressed as hazard
quotient (HQs), which represents the ratio of the EDD to TRV:

EDD
HQ = ——
© TRV
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HQs are calculated for NOAEL-based TRVs (HQnoaer) and LOAEL-based TRVs
(HQLoneL) for each EDD. Potential risk may be characterized based on HQs, as follows:

e HQnoaeL less than 1.0 indicates limited potential for adverse effects because the
estimated EDD is below the minimum NOAEL TRV identified in the literature; the
potential for adverse effects is negligible.

o HQnoaeL greater than 1.0 and HQuigh less than 1.0 indicate that the EDD exceeds
a conservative NOAEL TRV, but is within the range of NOAEL TRVs identified in
the literature; the potential for adverse population-level effects is minimal.

e HQuoaeL greater than 1.0 indicates that the EDD exceeds a NOAEL TRV and the
potential for adverse effects cannot be dismissed; further evaluation of dietary
exposure may be warranted.

COPEC Selection

The results of the COPEC screening for each environmental medium include the
following:

e Number of samples
e Frequency of detection
e Maximum EPC
e Location and year of maximum EPC
e ESV
e Hazard Quotient (HQ)
Constituents were retained as COPECs when:
e Maximum EPC was above the ESV (HQ>1) and the laboratory MDL.
e No ESV was available.

The exclusion of constituents with MDLs above the ecological screening level is a
source of uncertainty in the exposure assessment that is discussed further in the
uncertainty evaluation presented in Section 9.0.

BTVs calculated from the upstream Reference Reach and regional sediment data
collected in Zone 5 of the Delaware River (see Section 5.1.3) are presented in the
screening-level exposure evaluation to provide regional context for data from site
reaches. Sediment COPECs were not excluded in the screening-level exposure estimate
based on comparisons to BTVs. Further consideration of BTVs is included to refine the
list of sediment COPECs as part of the refined ecological exposure evaluation (see
Section 7.2.4). Surface water data from the upstream Reference Reach were considered
for iron and aluminum in the selection of surface water COPECs (see Section 6.1.1).

Scientific Management Decision Point

The SMDP is a determination made at the completion of Step 2 of the SLERA process
that states whether there is sufficient information to support risk management decision-
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making (EPA, 1997). The preliminary risk calculation will be used to support one of the
following decision points regarding the need for further risk evaluation:

e There is adequate information to conclude that ecological risks are negligible;
therefore, there is no need for remediation on the basis of ecological risk.

o The information is not adequate to make a decision at this point, and the
ecological risk assessment process will continue to Step 3.

e The information indicates a potential for adverse ecological effects, and a more
thorough assessment is warranted.
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6.0 Screening-Level Exposure Estimate and Risk
Characterization

This section presents the results of the screening-level exposure estimates and risk
characterizations for the Former Seep Area and the Canal-Wide Area investigated in the
Salem Canal.

6.1 Former Seep Area

The following subsections identify COPECs and present the screening-level exposure
estimates for the benthic community that may be exposed to COPECs in sediment and
pore water in the Former Seep Area.

6.1.1 COPEC Identification

The results of the preliminary comparisons of maximum EPCs to conservative ESVs
were used to identify COPECs for further evaluation in the Former Seep Area. The
results of the screening-level evaluation are presented in the following tables for relevant
exposure media: bulk sediment (see Tables 7 and 8) and sediment pore water (see
Tables 9 through 11).

Based on maximum concentrations of constituents exceeding conservative ESVs, the
following COPECs were identified for bulk sediment and sediment pore water.

Constituent Bulk Sediment Pore Water
Sample depth (feet): | 0-05 | 0.5-1.0 0-05 | 05-1.0
Volatile Organic Compounds
Acetone ) )
Benzene ) o
Carbon disulfide ) )
Chlorobenzene ) ) ) )
Cumene )
Methyl ethyl ketone °
Total xylenes o [
Semi-Volatile Organic Compounds
Aniline ) ) ®
Bis(2-ethylhexyl)phthalate ° ° o
2-Chlorophenol ) ) °
4-Chloroaniline ) o
1,2-Dichlorobenzene () ()
1,3-Dichlorobenzene )
1,4-Dichlorobenzene ) o
Hexachlorobenzene )
2-Methylnaphthalene ° o
2-Methylphenol )
N-Nitrosodiphenylamine ) ®
Phenol ) o
Polycyclic Aromatic Hydrocarbons
Total PAHs PY PY
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In addition to the constituents identified above, 11 additional VOCs and six additional
SVOCs were identified as COPECs because an ESV was not identified from the sources
listed in Section 4.8. Constituents identified as COPECs due to the lack of conservative
ESVs are listed for bulk sediment in Tables 7 and 8 and pore water in Tables 9 through
11. Potential exposure to these constituents will be addressed as an uncertainty in the
SLERA (see Section 9.1.1). Further evaluation of benthic invertebrate exposure to
COPECs with maximum EPCs exceeding conservative ESVs is presented in the
following subsection.

Screening-Level Exposure Estimate

This section presents the results of the screening-level exposure estimate for benthic
invertebrates in Former Seep Area of the Salem Canal. Based on the measurement
endpoints identified in Section 4.7, exposure of benthic invertebrate receptors was
evaluated based on comparisons of COPEC concentrations in bulk sediment and
sediment pore water. The following subsections summarize screening-level exposure
estimates based on comparisons of maximum concentrations of bulk sediment and pore
water to conservative ESVs.

Bulk Sediment

Screening-level estimates of benthic invertebrate exposure to bulk sediment in the BAZ
(0 to 0.5 feet) are summarized in Table 7. Chlorobenzene, carbon disulfide, acetone,
dichlorobenzenes, and benzene had the highest HQs based on maximum exposure
concentrations and conservative ESVs. HQs for other VOCs with maximum
concentrations exceeding ESVs were less than 2 (see Table 7). Chlorobenzene had the
greatest detection frequency (97 percent) in samples collected from the 0 to 0.5-foot
sampling interval, followed by carbon disulfide and acetone. Of the 10 SVOCs with
maximum concentrations exceeding ESVs, aniline had the greatest HQs (see Table 7).
Fifteen of 16 individual PAHs had maximum concentrations exceeding ESVs; the
maximum total PAH concentration also exceeded the conservative ESV.

In the interval below the BAZ, maximum concentrations of seven VOCs and eight
SVOCs plus PAHs exceeded conservative ESVs (see Table 8). Similar to the surficial
interval (0 to 0.5 feet), chlorobenzene, benzene, acetone, dichlorobenzenes, and carbon
disulfide had the highest HQs; aniline had the greatest HQ for the non-PAH semi-volatile
COPECs. Maximum concentrations of 13 of 16 individual PAHs exceeded ESVs and
maximum total PAH concentrations exceed the ESV, resulting in HQs of 2.1 and 2.2
(see Table 8).

A kriging analysis of the spatial distribution of primary COPECs within the BAZ and the
0.5-1-foot sampling interval in the Former Seep Area was presented in the 2017 Salem
Canal Investigation Summary Report (AECOM and EHS Support, 2017). Figure 10
illustrates the estimated average concentration of chlorobenzene, and Figure 11
illustrates the estimated average concentration of dichlorobenzenes, calculated as the
summed concentrations of 1,2-dichlorobenzene, 1,3-dichlorobenzene, and 1,4-
dichlorobenzene. The analysis indicates that the concentrations of these primary
COPECs are generally greater in the nearshore area in the vicinity of station SCD-151.
Estimated average concentrations of chlorobenzene and dichlorobenzene are generally
lower in the BAZ than the 0.5-1-foot interval immediately below the BAZ (see Figures 10
and 11).
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Pore Water

The preliminary estimate of pore water exposure indicates that relative to bulk sediment,
maximum concentrations of fewer constituents exceeded ESVs and the magnitude of
exceedances was substantially lower (see Tables 9 to 11). Based on the maximum EPC,
the HQ for chlorobenzene in pore water samples collected within the BAZ was 4.3 (see
Table 9). Bis(2-ethylhexyl)phthalate was the only SVOC detected in pore water samples
collected within the BAZ with a maximum concentration exceeding an ESV (HQ=11.3).
Naphthalene was the only PAH detected in pore water samples collected within the BAZ;
however, naphthalene was detected in less than 25 percent of samples and the
maximum concentration was substantially lower than the ESV.

Overall, maximum concentrations of pore water COPECs were greater in samples
collected within the 0.5-1.0-foot sediment interval relative to the 0 to 0.5-foot interval.
Chlorobenzene was the only volatile COPEC detected in pore water samples within the
0.5-0.75-foot and 0.75-1-foot sediment intervals at maximum concentrations greater than
ESVs. Resulting chlorobenzene HQs for the 0.5-0.75-foot and 0.75-1-foot intervals were
5.5 and 5.7, respectively (see Tables 10 and 11). Bis(2-ethylhexyl)phthalate, aniline, and
2-chlorophenol were the only SVOCs with maximum concentrations exceeding ESVs in
pore water samples below the BAZ. Like the surface interval, no individual PAHs were
detected at concentrations exceeding ESVs in pore water samples collected from 0.5 to
1.0-foot (see Tables 10 and 11).

Screening-Level Risk Characterization and SMDP

The screening-level exposure estimates presented in the previous section represent the
most conservative exposure scenarios based on the comparisons of maximum COPEC
concentrations to conservative ESVs. A preliminary characterization of potential risks is
presented based on these conservative exposure assumptions to identify COPECs and
exposure pathways that may warrant further evaluation. This preliminary
characterization of potential risks is summarized below by receptor category:

e Benthic Invertebrate Community: A conservative evaluation of measurement
endpoints for benthic invertebrates indicates the potential for adverse ecological
effects resulting from exposure to COPECs in bulk sediment within the Former
Seep Area. Maximum concentrations of several VOCs, SVOCs, and total PAHs
in bulk sediment exceeded conservative ESVs. Comparisons of maximum pore
water concentrations to ESVs indicate less potential for adverse effects when
compared to the bulk sediment evaluation. However, maximum concentrations of
chlorobenzene, aniline, bis(2-ethylhexyl)phthalate, and 2-chlorophenol in pore
water samples collected within the BAZ exceeded conservative ESVs.

Based on the screening-level exposure evaluation, a refined direct contact
evaluation for bulk sediment and sediment pore water is warranted as part of
ERAGS Section 3.2 to further evaluate potential effects to benthic invertebrates
associated with exposure to COPECs associated with the Former Seep Area.
Exposure estimates for bulk sediment and pore water will be refined using more
representative EPCs and more representative ESVs (see Section 8.0).

The risk characterization presented above supports the following SMDP for exposure to
seep-related constituents in the Salem Canal:

e The information indicates a potential for adverse ecological effects, and a more
thorough assessment is warranted.
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6.2

6.2.1

Screening-Level Exposure Estimate and Risk Characterization

Further evaluation of the direct contact exposure pathways to benthic invertebrates is
conducted in ERAGS Section 3.2, as presented in Section 8.0.

Canal-Wide

This section identifies COPECs and present the screening-level exposure estimates for
the ecological receptors that may be exposed to COPECs in surface water and sediment
in the Canal-Wide Area. As discussed in the preliminary problem formulation (see
Section 4), the assessment for the Canal-Wide Area includes screening-level exposure
evaluations for the following receptor groups:

e Benthic invertebrate community
e Fish — including exposure within the Former Seep Area

e Semi-aquatic wildlife — including exposure within the Former Seep Area.

COPEC Identification

The results of the preliminary comparisons of maximum EPCs to conservative ESVs
were used to identify sediment and surface water COPECs for further evaluation in
Reach 1, Reach 2, and the Tidal Reach. To provide regional context to the identification
of COPEC:s in site reaches, sampling results for the Reference Reach are summarized
in Table 12 (0-0.5-foot) and Table 13 (0.5-1-foot) for bulk sediment. A summary of
selected BTVs and associated summary statistics using data from the DIVER database
are presented in Table 14 (see Section 5.1.3). Table 15 summarizes surface water
sampling results for the Reference Reach. Concentrations in Reference Reach samples
that exceed conservative ESVs are presented in Figures 12 and 13 for sediment and
surface water, respectively.

Bulk Sediment

The results of the screening-level evaluation for site reaches are presented in the
following tables for bulk sediment:

e Reach 1: Tables 16 (0-0.5-foot) and 17 (0.5-1-foot)
e Reach 2: Tables 18 (0-0.5-foot) and 19 (0.5-1-foot)
e Tidal Reach: Tables 20 (0-0.5-foot) and 21 (0.5-1-foot)

Based on maximum concentrations of constituents exceeding conservative ESVs, the
following COPECs were identified for bulk sediment in the following site reaches:

Constituent Reach 1 Reach 2 Tidal Reach
Sample Depth (feet): 0-0.5 0.5-1.0 0-0.5 0.5-1.0 0-0.5 0.5-1.0

Volatile Organic Compounds

Acetone NA ® NA ® NA ®
Benzene NA NA ® NA

Carbon disulfide NA ® NA NA
Chlorobenzene NA NA L] NA
Ethylbenzene NA NA ® NA

Methyl ethyl ketone NA ® NA NA ®
Xylenes NA NA ® NA
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Constituent Reach 1 Reach 2 Tidal Reach
Sample Depth (feet): 0-0.5 0.5-1.0 0-0.5 0.5-1.0 0-0.5 0.5-1.0

Semi-Volatile Organic Compounds

1,2-Dichlorobenzene NA o [ ) ()

1,3-Dichlorobenzene NA )

1,4-Dichlorobenzene NA o [ ) ()

2-Methylnaphthalene L o o o ° °

4-Methylphenol (p-cresol) o °

Biphenyl ° o

Carbazole ® ° )

Total PAHs ° ° ° ) ) )

Pesticides

alpha-BHC ° o

beta-BHC ® ° ) )

Gamma chlordane °

4,4-DDD ®

4,4-DDE ° ) ) °

Total DDx ° ° °

Dieldrin ®

Endrin ° °

Endosulfan | o )

Heptachlor epoxide ° o

Lindane )

Polychlorinated Biphenyls

Total PCBs ° ® )

Metals

Aluminum [ ) ° ° [ ) ()

Antimony ® ® ° ] ) )

Arsenic [ ) ° ° [ ) ()

Cadmium ° ° ° o )

Chromium ° ) ° ) ) )

Copper ° ° o o o °

Iron [ ) ° ° [ ) ()

Lead ° ) ° ) ) )

Manganese ) )

Mercury ° ° o o o °

Nickel [ ) ° ° [ ) ()

Selenium )

Silver [ ) ° ° [ ) ()

Zinc [ ) ° [ ) [ ) ()
Notes:

NA, Analyte was not analyzed in depth interval.

In addition to the constituents identified above, additional VOCs, SVOCs, pesticides, and
metals were identified as COPECs because an ESV was not identified from the sources
listed in Section 4.8. Constituents identified as COPECs due to the lack of conservative
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6.2.2

ESVs are listed for bulk sediment in Tables 16 through 21. Potential exposure to these
constituents will be addressed as an uncertainty in the SLERA (see Section 9.1.1).

Surface Water

The results of the screening-level evaluation for surface water are presented in Table 22
(Reach 1), Table 23 (Reach 2), and Table 24 (Tidal Reach). Detected constituents in
surface water are illustrated in Figure 14 (Reach 1), Figure 15 (Reach 2), and Figure 16
(Tidal Reach).

The screening-level evaluation did not identify site-related COPECs in any surface water
samples collected within the Salem Canal. Aluminum and iron in unfiltered samples were
the only constituents with maximum concentrations exceeding conservative ESVs.
However, concentrations of these metals also exceeded ESVs in the Reference Reach
upstream of Chambers Works (see Table 15 and Figure 13). Overall, concentrations of
dissolved TAL metals were generally consistent between the upstream Reference
Reach and Reaches 1 and 2 adjacent to Chambers Works. These results indicate that
surface water quality related to metals is consistent with regional surface water quality
conditions; therefore, aluminum and iron are not identified as surface water COPECs in
the SLERA.

No organic constituents were detected in surface water samples at concentrations
exceeding conservative ESVs. Chlorobenzene, the primary COPEC associated with the
Former Seep Area, was detected in two of 25 samples collected within Reach 2 between
2009 and 2018 (Table 23) and in one sample in the Tidal Reach in 2016 (Table 24).
However, the detected concentrations of chlorobenzene were only slightly above the
analytical detection limit and substantially below the conservative ESV (see Tables 23
and 24). Limited detections of other organic constituents including pesticides, VOCs,
SVOCs, and total PCBs were observed in the Canal-Wide Area; however, no
constituents were detected at concentrations exceeding conservative ESVs.

Based on the screening-level exposure evaluation that assumes maximum exposure
conditions, no COPECs were identified in surface water. These results are consistent
with the findings of previous evaluations of potential surface water quality impacts in the
Salem Canal (URS, 2013).

Screening-Level Exposure Estimate

The following subsections present the results of the screening-level exposure estimate
for the Canal-Wide Area. The screening-level estimate evaluated exposure to benthic
invertebrates in sediment within Reach 1, Reach 2 (outside of the Former Seep Area),
and the Tidal Reach. Screening-level exposure estimates for fish and semi-aquatic
wildlife include evaluation of the combined datasets for the Canal-Wide Area and Former
Seep Area.

Benthic Invertebrates

Based on the measurement endpoints identified in Section 4.7, benthic invertebrate
receptor exposure was evaluated based on comparisons of COPEC concentrations in
bulk sediment. The following subsections summarize preliminary exposure estimates for
benthic invertebrates by site reaches.

Reach 1

Preliminary estimates of benthic invertebrates to COPECs in bulk sediment in the BAZ
(0 to 0.5 feet) and the 0.5-1-foot interval within Reach 1 are summarized in Tables 16
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and 17, respectively. Figure 17 illustrates the location of samples with concentrations
exceeding ESVs within Reach 1.

Maximum concentrations of SVOCs including PAHs, pesticides, total PCBs, and metals
exceeded conservative ESVs in samples collected from the BAZ in Reach 1. Based on
maximum concentrations of SVOCs, 2-methylnaphthalene, bis(2-ethylhexyl)phthalate,
13 of 16 individual PAH compounds, and total PAHs exceeded ESVs. The greatest HQs
calculated were for acenaphthene, acenaphthylene, and bis(2-ethylhexyl)phthalate.
However, the maximum concentration of total PAHs only slightly exceeded the ESV
(HQ=1.6) and bis(2-ethylhexyl)phthalate was detected in only one of 18 samples (see
Table 16). Pesticides were generally detected at low concentrations relative to ESVs
with HQ values based on maximum detected concentrations ranging from 1.1 to 3 for the
five pesticides with maximum concentrations exceeding ESVs. Dichlorodiphenyl-
dichloroethane (DDD), dichlorodiphenyldichloroethene (DDE), and beta-
hexachlorocyclohexane (beta-BHC) were detected in one of four samples in Reach 1.
The maximum concentration of total PCBs slightly exceeded the ESV (HQ=1.5).
Maximum concentrations of 12 metals exceeded ESVs; however, maximum
concentrations of seven of 12 metals were below the BTV. The greatest HQ calculated
for metals was lead (HQ=10.1); HQs for all other metals were less than 4 based on
maximum concentrations in Reach 1 (see Table 16).

An evaluation of the spatial distribution of COPEC exceedances within the BAZ in
Reach 1 indicates that maximum concentrations were generally observed at stations
adjacent to outfall locations. Maximum benthic invertebrate exposure concentrations for
COPECs with the greatest HQs were located in the BAZ at stations adjacent to outfalls
(see Figure 17): lead [SC-213-OutV-(0-0.5)], bis(2-ethylhexyl)phthalate [SC-217-OutX-
(0-0.5)], mercury [SC-204-OutQ-(0-0.5)], and zinc [SC-203C-OutP-(0-0.5)]. Stations
across transects away from outfall locations had relatively few exceedances of ESVs
based on the screening-level evaluation. This finding indicates that benthic invertebrate
exposure to concentrations greater than ESVs is spatially-limited to localized areas
adjacent to outfalls.

COPEC concentrations were generally greater in the 0.5-1-foot interval below the BAZ.
For VOCs, acetone was detected at the greatest concentration relative to its ESV
(HQ=28.3); maximum concentrations of carbon disulfide and methyl ethyl ketone were
slightly greater than ESVs (HQs 1.3, and 1.1, respectively). 2-Methylnaphthalene and
carbazole were SVOCs other than PAHs with maximum concentrations exceeding ESVs
(HQs=7.9 and 1.1, respectively). Maximum concentrations of 16 individual PAHs
evaluated as total PAHs exceeded ESVs, except for benzo(a)fluoranthene; total PAHs
exceeded the ESV in two of 16 samples, with an HQ of 2.6 (see Table 17). Total PCBs
slightly exceeded the conservative ESV, with a maximum HQ of 1.6. Maximum
concentrations of 12 metals exceeded conservative ESVs. The greatest HQ for metals
was observed for lead (HQ=44.8) and mercury (HQ=19.3); HQs for all other metals were
less than 6 based on maximum concentrations (see Table 17).

Reach 2 (Outside of the Former Seep Area)

The results of the screening-level exposure estimate for benthic invertebrates in Reach 2
outside of the Former Seep Area are summarized in Tables 18 and 19 for the BAZ and
0.5-1-foot interval, respectively. Figure 18 illustrates the location of samples with
concentrations exceeding ESVs.

Exceedances of ESVs were observed in the BAZ for SVOCs including PAHSs, pesticides,
and metals (see Table 18). For SVOCs not included in the evaluation of PAHSs, biphenyl,
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carbazole, and 2-methylnaphthalene were detected at maximum concentrations
exceeding ESVs within the BAZ (maximum HQ = 10.5). Individual PAH compounds were
detected at maximum concentrations greater than the ESV, with the exception of
benzo(b)fluoranthene; however, total PAHs in only one of two samples exceeded the
ESV for total PAHs (HQ=2.5). Maximum concentrations of three pesticides exceeded
ESVs in the BAZ, with HQs ranging from 4 to 12.6 (see Table 18). Alpha chlordane was
detected in one of three samples, but no ESV was identified to evaluate exposure to this
constituent. Twelve metals had maximum concentrations greater than ESVs in samples
collected in the BAZ; however, maximum concentrations of three of these metals were
below BTVs. Maximum HQs for metals were calculated for lead and mercury with HQs
of 13.5 and 13.9, respectively (see Table 18).

Maximum exposure to COPEC concentrations within the BAZ in Reach 2 was generally
observed at stations adjacent to historical outfall locations. The greatest number of
constituents exceeding ESVs and maximum concentrations of most COPECs were
observed at two stations located adjacent to historical outfalls (see Figure 18): SC-187-
OutC-(0-0.5) and SC-200-OutM-(0-0.5). Like Reach 1, stations across transects away
from outfall locations had relatively few exceedances of ESVs based on the screening-
level evaluation. This indicates that benthic invertebrate exposure to concentrations
greater than ESVs is spatially-limited to localized areas adjacent to historical outfalls
within Reach 2.

In samples collected within the 0.5-1-foot interval within Reach 2, maximum
concentrations of VOCs, SVOCs including PAHSs, pesticides, and metals were greater
than ESVs (see Table 19). For VOCs and SVOCs, maximum HQs in the BAZ were
observed for chlorobenzene, 1,4-dichlorobenzene, and 1,2-dichlorobenzene; HQs of
other VOCs were generally less than 10 (see Table 19). 2-Methylnaphthalene, biphenyl,
and carbazole were detected at maximum concentrations greater than respective ESVs,
with maximum HQs ranging from 2.4 to 9.6. Maximum concentrations of individual PAH
compounds were greater than ESVs, except for benzo(b)fluoranthene and fluorene;
however, only one of two samples contained total PAHs greater than the ESV (HQ=3.0).
Endosulfan | and beta-BHC concentrations were greater than ESVs with HQs of 10.7
and 5, respectively. Maximum concentrations of 12 metals exceeded ESVs in samples
collected within the 0.5-1-foot interval in Reach 2; maximum HQs for metals were
observed for cadmium (HQ=31.3), mercury (HQ=27.7), and zinc (HQ=19).

Tidal Reach

The results of the screening-level exposure estimate for benthic invertebrates in the
Tidal Reach are summarized in Tables 20 and 21 for the BAZ and 0.5-1-foot interval,
respectively. Figure 19 illustrates the location of samples with concentrations exceeding
ESVs within the Tidal Reach.

In samples collected within the BAZ, SVOCs including PAHs, pesticides, and metals
were detected at concentrations exceeding conservative ESVs (see Table 20). The
maximum concentrations of 1,2-dichlorobenzene, 1,4-dichlorobenzene, 2-
methylnaphthalene and 4-methylphenol resulted in HQs ranging from 2.8 to 6.9 based
on maximum concentrations; other SVOCs detected in samples within the BAZ were
below ESVs (see Table 21). Maximum concentrations of individual PAHs included in the
calculation of total PAHs exceeded ESVs, except for benzo(b)fluoranthene; total PAH
concentrations exceeded the ESV in three of 13 samples (maximum HQ=6.3). Four
pesticides were detected at maximum concentrations exceeding ESVs, with HQs
ranging from 1.4 (4,4’-DDE) to 5 (beta-BHC). Maximum concentrations of 13 metals
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were greater than ESVs within the BAZ of the Tidal Reach; however, maximum
concentrations of four of these 13 metals were below BTVs calculated based on regional
data from the DIVER database (see Section 5.1.3). The greatest HQs for metals were
observed for chromium (HQ=45) and lead (HQ=39); HQs for other metals with maximum
concentrations exceeding ESVs were 6.5 or lower (see Table 20).

The spatial distribution of COPEC exceedances within the BAZ in the Tidal Reach varied
by constituent. The greatest concentrations of chromium were observed in a mid-
channel station (SC-237-TRT2M(0-0.5) and stations near the southern shoreline of the
Salem Canal (see Figure 19). The only exceedances of lead were observed in
nearshore stations adjacent to outfalls SC-231-Out13(0-0.5) and SC-239-Out11(0-0.5).
The maximum exposure to total PAHs within the BAZ was observed at SC-236-OutT2(0-
0.5), located near historical Outfall 11. Similar to reaches upstream of Munson Dam,
benthic invertebrate exposure to concentrations greater than ESVs is spatially-limited to
localized areas; however, the location of these areas and potential sources are varied in
the Tidal Reach.

In the 0.5-1-foot interval, maximum concentrations were greater than ESVs for VOCs,
SVOCs including PAHSs, pesticides, total PCBs, and metals (see Table 21). Of the 17
VOCs detected, acetone (HQ=49.5), 1,4-dichlorobenzene (HQ=10.4), 1,2-
dichlorobenzene (HQ=8.2) and methyl ethyl ketone (HQ=1.6) had concentrations
exceeding ESVs. Maximum concentrations were lower than ESVs for nine VOCs; ESVs
were not identified for four detected VOCs (see Table 21). 2-Methylnaphthalene and 4-
methylphenol were SVOCs not included in the evaluation of total PAHs to be detected at
a concentrations greater than ESVs. Individual PAH compounds, except for
benzo(b)fluoranthene were detected at concentrations exceeding ESVs; however, total
PAH concentrations exceeded the ESV in only two of 13 samples (maximum HQ=3.7).
4,4’-DDE and total DDx (summed concentration of 4,4’-DDD, 4,4’-DDE, and 4,4’-DDT)
slightly exceeded ESVs for pesticides (HQs of 2.0 and 1.6, respectively); maximum
concentrations of other detected pesticides were below ESVs (see Table 21). Total
PCBs exceeded the ESV in one of three samples (HQ=2.0). Maximum concentrations of
13 metals exceeded ESVs, with chromium having the greatest HQ (HQ=22). HQs for
other metals with maximum concentrations greater than ESVs were below 6 (see Table
21).

Fish

Preliminary exposure estimates indicate that constituents detected in surface water pose
negligible direct contact risk to fish. No COPECs were identified in surface water
samples collected since 2009 (2009, 2011, 2013, 2016, and 2018). Aluminum and iron in
unfiltered samples were the only constituents with maximum concentrations exceeding
conservative ESVs. However, concentrations of these metals also exceeded ESVs in the
Reference Reach (see Section 6.2.1). The only seep-related constituents detected in
surface water include chlorobenzene and acetone, which were detected at
concentrations below ESVs; concentrations of other organic constituents detected in
surface water, including SVOCs, pesticides, and total PCBs, were also below ESVs.
Based on these results, potential direct contact risks to fish exposed to site-related
constituents in surface water are negligible.

Dietary exposure to fish was evaluated based on comparisons of estimated
concentrations in benthic invertebrates (see Section 5.2.2) to dietary endpoints for fish
survival, growth, and reproduction (see Section 5.2.3). Maximum estimated
concentrations of cadmium, mercury, zinc, total DDX and total PCBs exceeded NOEC
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6.2.3

Screening-Level Exposure Estimate and Risk Characterization

benchmarks for dietary concentrations for fish that could be derived based on ECOTOX
data (Table 25). Maximum estimated dietary concentrations of cadmium and total PCBs
exceeded LOEC benchmarks for growth endpoints.

Semi-Aquatic Wildlife

Screening-level exposure estimates for semi-aquatic wildlife exposed to bioaccumulative
COPECs were assessed using deterministic dose rate models based on maximum
exposure assumptions. Details for exposure parameters and model calculations are
provided in Appendix D and summarized below.

The results of the canal-wide screening-level evaluation of wildlife indicate limited
potential for adverse effects to semi-aquatic wildlife exposed to COPECs through
ingestion pathways based on maximum exposure assumptions. HQs for modeled doses
to mallard, great blue heron, and raccoon for any constituents with estimated doses
exceeding TRVs are summarized below.

SEEEE Mallard Great Blue Heron Raccoon
HQuoaer | HQuoaer | HQuoaer | HQuoaer | HQnoaer | HQuoaeL
Chromium 13.7 2.3 <1 <1 5.2 <1
Copper 3.2 1.6 <1 <1 <1 <1
Lead 31.7 3.2 25.9 2.6 7.4 <1
Mercury 16.4 8.2 12.6 6.3 6.2 3.7
Total LMW PAHs 1.5 <1 2.2 <1 <1 <1
Total HMW PAHs 60.4 6.0 90.3 9.0 29 <1
Total DDx 1.6 <1 2.5 <1 <1 <1

Based on maximum EPCs, estimated doses of chromium, copper, lead, mercury, total
low molecular weight (LMW) PAHSs, total high molecular weight (HMW) PAHSs, and total
DDx exceeded TRVnoaeL values for at least one receptor. Estimated doses of each
COPEC, except total LMW PAHSs and total DDx, exceeded TRV oaeL values for at least
one receptor based on maximum exposure assumptions.

Screening-Level Risk Characterization and SMDP

The screening-level exposure estimates presented in the previous section represent the
most conservative exposure scenarios based on the comparisons of maximum COPEC
concentrations to conservative ESVs. A preliminary characterization of potential risks is
presented based on these conservative exposure assumptions to identify exposure
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pathways that may warrant further evaluation. This preliminary characterization of
potential risks is summarized below by receptor category.

Benthic Invertebrates

A conservative evaluation of measurement endpoints for benthic invertebrates indicates
the potential for adverse ecological effects resulting from exposure to COPECs in bulk
sediment within the Canal-Wide Area. Maximum concentrations of several VOCs,
SVOCs, and total PAHs in bulk sediment exceeded conservative ESVs.

Evaluations of the spatial distributions of COPEC exceedances within the BAZ in the
Canal-Wide Area indicate that maximum concentrations were generally observed at
stations adjacent to outfall locations. Stations across transects away from outfall
locations had relatively few exceedances of ESVs based on the screening-level
evaluation. This finding indicates that benthic invertebrate exposure to concentrations
greater than ESVs is spatially-limited to localized areas adjacent to current or historical
outfalls.

Based on the screening-level exposure evaluation, a refined direct contact evaluation for
bulk sediment is warranted as part of ERAGS Section 3.2 to further evaluate potential
effects to benthic invertebrates associated with exposure to COPECs associated with
the Canal-Wide Area. Exposure estimates for bulk sediment and pore water were refined
using more representative EPCs and more representative ESVs (see Section 7.0).

Fish

Given that COPECs were not identified above ESVs in surface water, no unacceptable
risks to the fish community in the Salem Canal were identified for the direct contact
exposure pathway. ESVs were available for the relevant fraction (dissolved versus total)
of each constituent detected in surface water.

The screening-level evaluation of dietary exposure to fish indicates limited potential for
adverse effects through the ingestion of bioaccumulative COPECs in sediment-
associated prey. Maximum estimated dietary concentrations of cadmium and total PCBs
exceeded available LOEC benchmarks for growth endpoints. However, the cadmium
and total PCB LOEC benchmarks for growth were also associated with NOEC growth
endpoints for other growth measurements within the same ECOTOX studies (see
Appendix D). Maximum estimated concentrations of mercury, zinc, and total DDX in
benthic invertebrates exceeded dietary NOECs for fish (maximum HQ = 2.3), but were
lower than respective LOECs for survival, growth, and reproduction. Dietary benchmarks
for mercury likely overestimate exposure given that NOECs and LOECs were based on
exposure to methylmercury and estimated concentrations in sediment-associated prey
were based on total mercury concentrations. Further evaluation of dietary exposure to
fish based on refined EPCs for cadmium, mercury, zinc, total DDX, and total PCBs is
presented in the refined exposure evaluation (see Section 8.0).

In addition to ingestion of prey, demersal fish may also be exposed to COPECs in
sediment through the incidental ingestion of sediment and pore water while foraging in
sediment. Exposure via these routes is likely secondary and was not quantitatively
evaluated in the SLERA.
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Semi-Aquatic Wildlife

The results of deterministic dose rate models using maximum exposure assumptions
indicate limited potential for adverse effects to semi-aquatic wildlife receptors. Of the
bioaccumulative COPECs identified in the combined Canal-Wide and Former Seep Area
sediment datasets, maximum EPCs resulted in estimated doses exceeding TRVnoaeL
values for chromium, copper, lead, mercury, LMW PAHs, HMW PAHSs, and total DDx.
Given that the conservative exposure assumptions of maximum EPCs do not accurately
reflect representative exposure conditions for wildlife foraging throughout the Salem
Canal, a refined exposure evaluation is warranted as part of ERAGS Section 3.2 to
further evaluate potential dietary exposure to semi-aquatic wildlife associated with
sediment-related COPECs. Refined deterministic exposure models incorporate EPCs
that are more representative of likely EPCs resulting from foraging throughout the Salem
Canal (see Section 7.0).
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711

Refined Ecological Exposure Evaluation

SLERA Steps 1 and 2 were used to identify COPECs and evaluate ecological risk using
the most conservative exposure assumptions. The conservative assumptions of the
preliminary evaluation are intended to minimize the potential for excluding a COPEC that
may actually cause an adverse effect; however, the most conservative exposure
scenario more likely overestimates exposure and potential risk. Further refinement of
exposure assumptions in ERAGS Section 3.2 is intended to focus the assessment on
those COPECs and exposure pathways that may require further investigation. ERAGS
Section 3.2 may also provide spatial context to areas of greater potential exposure that
may be the focus of further investigation.

The elements of the ERAGS Section 3.2 COPEC refinement evaluation include the
following:

¢ Refined direct contact evaluation for benthic invertebrate communities in the
Former Seep Area and the Canal-Wide Area

o Refined deterministic dose rate models to evaluate potential exposure to semi-
aquatic wildlife foraging throughout the Salem Canal (Former Seep Area and
Canal-Wide Area).

Data Used to Refine Ecological Exposure Estimates

ERAGS Section 3.2 includes more representative exposure estimates for benthic
invertebrates and semi-aquatic wildlife exposed to COPECs in bulk sediment and
sediment pore water in the Salem Canal. The refined direct contact evaluation includes
the development of more representative ecological benchmarks and EPCs, including the
upper confidence limit of the mean (UCLmean). The refined exposure evaluation for
wildlife includes deterministic dose rate models based on UCLean EPCs to more
accurately estimate exposure resulting from potential wildlife foraging throughout the
Salem Canal. Datasets included in the refined exposure estimates and the methods
refining the exposure estimates are presented in the following subsections.

Former Seep Area

Refined exposure estimates for benthic invertebrates in the Former Seep Area were
calculated based on 2015 bulk sediment data to represent current ecological exposure
conditions. As presented in the ECSM for the Former Seep Area (see Section 4.0),
multiple lines of evidence indicate the potential for natural recovery processes in
sediments, primarily biodegradation and burial for seep-related constituents
(chlorobenzene, dichlorobenzene, benzene, aniline, n-nitrosodiphenylamine). Temporal
analyses of the concentrations of seep-related constituents in the Former Seep Area
presented in the 2017 Salem Canal Investigation Summary Report indicated overall
decreases in concentrations of key seep-related constituents over time. As illustrated in
Figures 20a through 20c, statistically significant reductions in concentrations of primary
seep-related constituents were observed in the BAZ between 2011 and 2015. Figures 10
and 11 illustrate the reduction in chlorobenzene and dichlorobenzene concentrations,
respectively, estimated by kriging analysis using 2011 and 2015 datasets (AECOM and
EHS Support, 2017). Given these observed reductions in the concentrations of seep-
related constituents, the refined exposure estimates are based on 2015 bulk sediment
data to reflect current exposure conditions in the Former Seep Area.
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7.2

7.21

Temporal analyses of pore water data between sampling events were limited to
qualitative comparisons that indicated general consistency in profile shape and
magnitude of differences in concentrations (AECOM and EHS Support, 2017). Given
that pore water concentrations remained generally consistent between sampling events,
all available pore water data from multiple sampling events (2009, 2013, 2015, and
2016) were included in the refined exposure estimate (see Section 5.1.1). Consistent
with the screening-level exposure evaluation, the refined exposure evaluation evaluated
pore water from three intervals within the top 1-foot of sediment to evaluate exposure:

e 0 to 0.5-foot
e 0.5to 0.75-foot
e 0.75to 1.0-foot

Canal-Wide

The refined exposure estimate for the Canal-Wide Area was conducted based on the
identical sediment dataset used in the screening-level exposure estimate (see
Section 5.1.2).

Refined Exposure Estimate Methodology

The following subsections describe the methods used to refine the screening-level
exposure evaluations based on the datasets identified in the previous section.

Refined Bulk Sediment Quality Benchmarks

Screening-level ESVs for bulk sediment were refined to develop Refined ESVs (RESVs)
that provide more representative, yet protective estimates of chronic direct contact
exposure to benthic invertebrates (see Table 26). The EqP approach described by (EPA,
2008) was used to develop organic carbon-normalized SQBs (SQB..) for organic
COPECs in bulk sediment at the site. SQBs previously developed for use at Chambers
Works were presented in DuPont CRG (2005) and the 2007 BEE (DuPont CRG, 2007).
Documentation of the derivation methodology and the SQBs is provided in Appendix E.

SQ@B values represent concentrations of organic constituents in bulk sediment that, at
equilibrium, would result in partitioning to sediment porewater at concentrations
equivalent to NOEC water quality benchmarks (WQBnoec) based on constituent-specific
organic carbon-water partitioning coefficients (Koc) based on the following relationship:

SQBnokc = (foc X Koc X WQBNoEC)
where:

SQBnoec = Sediment quality benchmark based on NOEC aqueous toxicity
data (pg/kg dry weight sediment)

Foc = Fraction of organic carbon in sediment
Koc = Organic carbon-water partitioning coefficient (L/kg)

WQBnNoEc = Water quality benchmark based on a chronic NOEC (ug/L)
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SQBs were calculated based on chronic NOECs and the average TOC concentrations
measured in the exposure areas:

e Former Seep Area: Average TOC of 3.5 percent.

e Canal-Wide Area: Average TOC of 1.5 percent, which represents the lowest
average TOC concentration measured in Reach 1 (1.5 percent), Reach 2 (2.1
percent), and the Tidal Reach (1.6 percent).

The SQB for chlorobenzene used in previous assessments of benthic invertebrate
exposure within the Former Seep Area was calculated using an EqP approach based on
a chronic WQB derived from a theoretical quantitative structure-activity relationship
(QSAR; see DuPont CRG, 2005). Assuming an average TOC concentration of 3.5
percent in the Former Seep Area, the QSAR-based SQB for chlorobenzene was 23
milligrams per kilogram (mg/kg) (dry weight). EPA (2008) calculated an organic carbon-
normalized SQB for chlorobenzene of 570 mg/kg organic carbon based on the narcosis
mode of toxic action, which is equivalent to 20 mg/kg at a TOC concentration of 3.5
percent. Given that the EPA (2008) benchmark is based on narcosis theory, as opposed
to a theoretical QSAR endpoint, the EPA (2008) benchmark is used as the refined SQB
in the Revised SLERA (see Appendix E).

The evaluation of benthic invertebrate exposure to PAHs was refined using EPA
Procedures for the Derivation of Equilibrium Partitioning Sediment Benchmarks for the
Protection of Benthic Organisms: PAH Mixtures (EPA, 2003a). The sum of Equilibrium
Partitioning Sediment Benchmark Toxic Units (3 ESBTUs) were calculated for each
sample to reflect the additive toxicity of PAH mixtures as follows:

13
C ,
SESBTUpcyrotar = ) o — X UF
=1 oc,PAHI,FCVi
Where:
YESBTUrcv 1ot = Sum of ESBTUSs for the PAH mixture (unitless)
CocraHi = Organic carbon normalized concentration of PAH i (Mg/Qoc)
CocraHiFevi = Organic carbon normalized critical concentration
concentration of PAH i based on the final chronic value
(M9/goc)
UF = Uncertainty factor to estimate the toxicity of total PAHs

(based on 34 PAHs — 18 parent and 16 alkylated
compounds) using measurements of 13 PAHSs in bulk
sediment in the Salem Canal.

> ESBTUFcv, rotar Values for PAH mixtures were calculated based on the concentrations of
13 PAHs and TOC measured in each sample. The Y ESBTUFrcv, 7otas Was developed
based on the analysis of 34 PAHs (EPA, 2003a). To account for differences in the
estimation of Y ESBTUrcv 1ot based on the analysis of 13 PAHSs in the Salem Canal, an
uncertainty factor (UF) was applied in the calculation. A conservative UF of 6.78 was
applied to the estimation of the summed toxic units based on the analysis of 13 PAHs
(>ESBTUEcv 13); this UF corresponds to the 80™ percentile of the distribution of
ZESBTUch,Tota//ZESBTUchJ13 evaluated in EPA (20033). ZESBTUFCV,Tota/vaIues less
than 1 are considered to be protective of benthic invertebrate communities.
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7.2.2

7.2.3

7.2.4

Exposure Point Concentrations

EPCs for COPECs in bulk sediment and sediment pore water were refined to include the
UCLmean. The EPA-developed software program ProUCL Ver. 5.1 was used to calculate
EPCs based on the UCLmean Using the mode that considers results that are below the
analytical detection limit. Analytical results below detection limits were input into ProUCL
at the analytical detection limit and coded as non-detected results. UCLmean Values were
calculated from each dataset and used to represent EPCs in the refined exposure
estimation. UCLmean EPCs were compared with refined ESVs and benchmark
concentrations. Documentation of ProUCL calculations is provided in Appendix F.

Frequency of Detection

COPECs with detection frequencies of less than 5 percent were not evaluated further in
the refined exposure estimation. Exclusion of these COPECs based on low detection
frequencies is consistent with EPA guidance on the refinement of constituents in Step 3a
of ERAGs (EPA, 2001c). Dietary exposure to detected constituents with the potential to
bioaccumulate are evaluated using deterministic dose rate models regardless of
detection frequency.

Comparison to Background Threshold Value

The refined exposure evaluation included comparisons to BTVs to assess whether site-
related COPECs contribute to ecological exposure beyond regional conditions.
Background concentrations may be used in the COPEC refinement step to effectively
focus the ecological risk assessment (EPA, 2001c). The use of background datasets is
also incorporated into NJDEP Ecological Evaluation Technical Guidance to refine the
COPEC list, to assess whether COPECs may be site-related, and to evaluate site
COPEC concentrations relative to regional COPEC concentrations (NJDEP, 2018). For
the refined exposure estimates in the SLERA, maximum EPCs were compared to BTVs
to evaluate site data in the context of regional conditions.
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8.0

8.1

8.1.1

Refined Exposure Estimate and Risk Characterization

This section presents the results of the refined exposure estimates and risk
characterizations for the Former Seep Area and the Canal-Wide Area investigated in the
Salem Canal.

Former Seep Area

The refined exposure estimates and risk characterization for benthic invertebrates
exposed to COPECs in sediment within the Former Seep Area are presented in the
following subsections.

Refined Exposure Estimates

The screening-level exposure estimates for the benthic invertebrate community in the
Former Seep Area (see Section 6.1.2) were refined using exposure assumptions that
are more representative of current exposure conditions and revised ESVs that provide
more representative, yet protective estimates of chronic direct contact exposure.
COPECs with maximum concentrations exceeding preliminary ESVs in the screening-
level exposure estimate are included in the refined exposure evaluation. Constituents
identified as COPECs due to a lack of available ESVs in the screening-level exposure
estimates are addressed as uncertainties (see Section 9.1); therefore, these COPECs
are not included in the refined exposure estimates. The following subsections present
the results of the refined exposure estimates for benthic invertebrates in Former Seep
Area of the Salem Canal.

Bulk Sediment

The results of the refined exposure estimates for bulk sediment indicate limited potential
for adverse effects to benthic invertebrates exposed to COPECs in the BAZ within the
Former Seep Area. Refined estimates of benthic invertebrate exposure to COPECs in
bulk sediment in the BAZ (0 to 0.5 feet) are summarized in Table 27. Of the seven VOCs
with maximum concentrations exceeding preliminary ESVs, only methyl ethyl ketone had
a UCLnean concentration exceeding an ESV. The HQ based on the UCLmean
concentration (HQucL) of methyl ethyl ketone was 1.2 (see Table 27). Refined EPCs for
acetone, carbon disulfide, and chlorobenzene based on UCLmean cOncentrations were
lower than refined ESV benchmarks (see Table 27). Refined exposure estimates for
SVOCs did not indicate any COPECs with refined EPCs exceeding refined ESVs.
Maximum concentrations of six SVOC COPECs were lower than refined ESVs. Refined
EPCs for bis(2-ethylhexyl)phthalate, carbazole, and phenol were lower than ESVs. In
addition, the detection frequencies of bis(2-ethylhexyl)phthalate and 2-chlorophenol
were less than 5 percent (see Table 27). Refined ESVs for total PAHs were lower than
the preliminary ESV for total PAHSs.

Figures 10 and 11 illustrate the spatially-limited extent of exceedances of refined ESVs
for chlorobenzene and dichlorobenzenes, respectively, the primary seep-related
COPEC:s. Estimated concentrations and the estimated area exceeding refined ESVs for
chlorobenzene and dichlorobenzene were substantially lower based on the 2015 data
when compared with 2011 data. Based on 2015 data, estimated exceedances of the
refined ESV of 19.95 mg/kg for chlorobenzene in the BAZ are spatially-limited to an area
defined by stations SCD-151, SCD-149, and SCD-150. This estimated area of
exceendance is similar to the area defined by the SQB of 23 mg/kg used in previous
exposure assessments (see Section 7.2.1 and Appendix E). Dichlorobenzene
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concentrations estimated based on 2015 data did not exceed the refined ESV within the
Former Seep Area.

Estimates of ) ESBTUFrcv, rotarindicate that the potential for adverse effects to benthic
invertebrates exposed to PAHs in the BAZ is limited. As illustrated in Figure 21, nine of
70 samples analyzed within the BAZ had Y ESBTUFrcv, rotar values less than 1, indicating
that concentrations of PAH mixtures are protective of benthic invertebrates from direct
toxicity. Y ESBTUFrcv, Totar Values greater than 1 ranged from to 1.1 to 8.6, indicating that
the UF (6.78) applied to the estimated toxic units based on 13 PAHs (> ESBTUfrcv,13) to
account for the potential toxicity of unmeasured PAH compounds contributed
substantially to the number of samples with Y ESBTUrcv, rotar Values greater than 1.

In samples collected from the 0.5 to 1-foot interval below the BAZ, only chlorobenzene
exceeded RESVs based on maximum or refined EPCs (see Table 28). The UCLmean
EPC calculated for chlorobenzene was slightly greater than the revised ESV (HQ=1.2).
Maximum concentrations of SVOCs were below refined ESVs, except for phenol and o-
toluidine. However, phenol and o-toluidine were detected in less than 5 percent of
samples. Refined EPCs based on the UCLmean were lower than the ESV for total PAHs
(see Table 28).

Estimates of Y ESBTUFrcv, 7ot for PAHs analyzed in the 0.5 to 1-foot interval were below 1
in 18 of 22 samples, indicating limited potential for adverse effects to benthic
invertebrates (see Figure 21). Estimates of Y ESBTUfrcv, rotar€xceeding 1 in the 0.5 to
1-foot interval ranged from 1.1 to 2.5, indicating that the application of the UF (6.78)
contributes substantially to the number of samples with Y ESBTUFrcv 1ot values greater
than 1.

Two organic constituents were excluded as COPECs in bulk sediment based on low
detection frequencies (less than 5 percent of samples) during COPEC refinement: o-
toluidine and phenol. Maximum detected concentrations of o-toluidine and phenol in
sediment resulted in HQs of 1.9 to 2.4, respectively. Therefore, the magnitude of
exceedance and distribution of detections of these organic COPECs were limited and
did not materially affect the overall risk characterization.

Pore Water

The refined direct contact evaluation for pore water indicated limited exposure relative to
maximum exposure scenarios. In pore water samples analyzed in the BAZ, only
chlorobenzene and bis(2-ethylhexyl)phthalate were detected at concentrations
exceeding ESVs. The refined EPC based on the UCLean chlorobenzene concentration
only slightly exceeded the ESV, resulting in an HQucL of 1.2 (see Table 29). Exposure to
bis(2-ethylhexyl)phthalate is considered negligible in pore water within the BAZ due to its
low detection frequency (3 percent). PAHs were not detected in pore water in the BAZ at
concentrations exceeding ESVs.

In pore water samples from intervals below the BAZ, exposure is limited to
concentrations of chlorobenzene that slightly exceed the ESV based on EPCs refined
based on the UCLnean. The refined EPC for chlorobenzene in the 0.5-0.75-foot interval
slightly exceeded the ESV (HQucL=2.4); however, refined EPCs for other COPECs in
this interval were less than the ESV (2-chlorophenol and aniline) or had a detection
frequency lower than 5 percent [bis(2-ethylhexyl)phthalate; see Table 30].
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8.1.2 Refined Risk Characterization and SMDP

The following subsections present the refined risk characterization and SMDP for
benthic invertebrates exposed to COPECs in the Former Seep Area.

Benthic Invertebrates

The evaluation of current exposure based on the refined exposure estimates for bulk
sediment and pore water data collected in 2015-2016 indicates limited, localized
potential for adverse effects to benthic invertebrates within the Former Seep Area.
Temporal comparisons of concentrations of seep-related COPECs in bulk sediment
within the Former Seep Area indicate that significant reductions in seep-related
constituent concentrations in bulk sediment from 2011 to 2015 have reduced overall
exposure to benthic invertebrates.

Under current exposure conditions, the greatest potential for adverse effects to benthic
invertebrates is associated with exposure to chlorobenzene in pore water.
Chlorobenzene was the most frequently detected constituent in pore water and
exceedances of ESVs were identified at individual pore water sampling stations. Given
the uncertainty associated with exposure to chlorobenzene and other seep-related
COPECs in the Former Seep Area, continued monitoring of exposure conditions within
the BAZ is appropriate. Consistent with the ECSM and supported by temporal
comparisons of bulk sediment data, reductions in exposure concentrations of
chlorobenzene and other seep-related COPECs are anticipated through natural recovery
processes primarily associated with biodegradation and burial.

Based on the refined analysis of bulk sediment and pore water data, exposure to PAHs
is not likely to result in adverse effects to benthic invertebrates within the Former Seep
Area. EqP modeling of PAH concentrations in the BAZ indicate limited Y ESBTUrcv otar
values exceeding 1. For those samples with Y ESBTUFrcv rotar Values exceeding 1,
estimated values were greatly influenced by the application of an UF to account for
unmeasured PAHSs. Therefore, the site-specific applicability of this UF in the calculation
of toxic units for PAHs in the Former Seep Area is a critical uncertainty in the refined
exposure estimate.

A limited number of PAHs was detected in pore water samples within the BAZ, indicating
that Y ESBTUrcv, rotar values calculated based on bulk sediment (including the UF) may
over-estimate potential PAH exposure in pore water. Only naphthalene and fluorene
were detected in at least one pore water sample collected within the BAZ; maximum
concentrations of both COPECs were below FCVs derived by EPA (2003a). The
absence of detectable PAHSs in pore water at concentrations exceeding ESVs indicates a
limited potential for PAH mixtures to adversely impact the benthic invertebrate
community in the Former Seep Area.

Scientific Management Decision Point

While the refined exposure estimates indicate a limited potential for adverse effects to
benthic invertebrates in the Former Seep Area, the information is not adequate to
support risk-management decisions at this point. Continued monitoring of exposure
conditions within the BAZ is appropriate to further support the weight-of-evidence
evaluation of natural recovery in sediment, consistent with MNR Framework.
Recommendations for future monitoring within the Former Seep Area have been
presented in the 2017 Salem Canal Investigation Summary Report (AECOM and EHS
Support, 2017).
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8.2

8.2.1

Canal-Wide Investigation

Refined exposure estimates and risk characterizations for benthic invertebrates and
semi-aquatic wildlife exposed to COPECs in sediment within the Canal-Wide Area are
presented in the following subsections.

The refined exposure evaluation for the Canal-Wide Area also included an assessment
for the presence of hot spots, which are well-defined areas where constituent levels are
substantially elevated above ecological screening criteria or background concentrations
(NJDEP, 2018). NJDEP (2018) provides guidance for the identification of hot spots,
which are generally defined by 1) frequency of detection above ecological screening
criteria or background concentrations is elevated compared to surrounding site samples,
and 2) the magnitude of the exceedance is substantial (e.g., greater than 10 times the
ecological screening criteria or background concentrations). The potential presence of
hot spots in the Canal-Wide Area were evaluated based on the general criteria provided
in NJDEP (2018).

Refined Exposure Estimates

Refined exposure estimates are presented below for benthic invertebrates exposed to
VOCs, SVOCs and metals in sediment within Reach 1, Reach 2 (outside of the Former
Seep Area), and the Tidal Reach. Given the limited number of samples within each
reach, benthic invertebrate exposure estimates for pesticides and PCBs were refined
based on data from all three site reaches. Refined exposure estimates for fish and semi-
aquatic wildlife include evaluation of the combined datasets for the Canal-Wide Area and
Former Seep Area.

Benthic Invertebrates

Exposure estimates for benthic invertebrates were refined using assumptions that are
more representative of average conditions and revised ESVs that provide more
representative, yet protective estimates of chronic direct contact exposure. COPECs
with maximum concentrations exceeding preliminary ESVs in the screening-level
exposure estimate are included in the refined exposure evaluation. Constituents
identified as COPECs due to a lack of available ESVs in the screening-level exposure
estimates are addressed as uncertainties (see Section 9.1); therefore, these COPECs
are not included in the refined exposure estimates. The following subsections
summarize refined exposure estimates for benthic invertebrates by site reaches.

Reach 1

Refined bulk sediment exposure estimates for benthic invertebrates in the BAZ (0 to 0.5
feet) and the 0.5 to 1-foot interval within Reach 1 are summarized in Tables 32 and 33,
respectively. Figure 22 illustrates the location of exceedances of ESVs and BTVs in
Reach 1 based on the refined exposure evaluation.

The results of the refined exposure estimate for the BAZ indicates that, except for
pesticides, PCBs, and select metals, refined EPCs were below ESVs or maximum EPCs
were below BTVs (see Table 32). The maximum concentration of 2-methylnaphthalene
was below the refined ESV and refined EPCs for total PAHs were lower than the
preliminary ESV. Refined EPCs for metals with maximum concentrations exceeding
preliminary ESVs were below ESVs, except for mercury, silver, and zinc (see Table 32).
HQs for mercury, silver, and zinc based on refined EPCs and ESVs ranged from 1.3 to
1.5. HQs for other metals based on refined EPCs and ESVs, without consideration of
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background concentrations, ranged from < 1 to 4.3 (lead). Further refinement of
pesticides and PCBs are presented below on a canal-wide basis.

Estimates of Y ESBTUrcv rotarbased on PAH concentrations in samples from the BAZ
indicate a limited potential for adverse effects to benthic invertebrates exposed to PAHs.
As illustrated in Figure 21, Y ESBTUrcy, rotar values for 10 of 18 samples analyzed
exceeded 1. YESBTUrcv, 1otas Values greater than 1 ranged from to 1.2 to 13.9; however,
only two samples had Y ESBTUrcv rorar values greater than 2.5. These results indicate
that the UF (6.78) applied to the estimated the potential toxicity of unmeasured PAH
compounds contributes substantially to the number of samples with Y ESBTUrcv, rotal
values greater than 1.

In samples collected from the 0.5 to 1-foot interval in Reach 1, PAHs and select metals
had refined EPCs exceeding refined ESVs or BTVs (see Table 33); further refinement of
exposure estimates for pesticides and PCBs are presented separately using data from
the entire canal-wide exposure area. Refined EPCs for total PAHSs slightly exceeded
ESVs, resulting in HQsucL of 1.1 and 1.3. Y ESBTUFrcv, 1ot Values for PAHs were less
than 1in 11 of 16 samples. The maximum Y ESBTUrcv rorar value was 13.8; however, four
of the five values exceeding 1 were less than 3.5 (see Figure 21). Refined EPCs for
antimony, lead, and mercury exceeded ESVs, with HQsycL ranging from 2.8 (antimony)
to 16.4 (lead).

Additional sediment characterization sampling conducted in 2018 indicates that elevated
mercury concentrations at stations adjacent to historical Outfall Q are limited to sampling
intervals below the BAZ. Sediment mercury concentration were greatest in Reach 1 in
the 0.5-1-foot interval samples collected at SC-204 and SC-205 (Figure 22); mercury
concentrations within the BAZ at SC-204 and SC-205 were less than two times
background concentrations. Mercury concentrations in 2018 characterization samples
collected within the BAZ and the 0.5-1-foot interval stations adjacent to SC-204 and SC-
205 (SC-257 through SC-260) were below the mercury BTV established for the
Reference Reach.

Maximum sediment mercury concentrations in Reach 1 were less than 10 times the BTV
and concentrations in the BAZ and 0.5-1-foot sampling intervals at adjacent sampling
stations were below BTVs. Therefore, these areas of elevated COPEC concentrations
are not considered hot spots based on the general criteria provided NJDEP (2018).
These areas represent well-defined, spatially-limited areas of elevated exposure to
benthic invertebrates adjacent to outfalls.

Reach 2

The refinement of exposure estimates in Reach 2 was limited primarily to metals. As
previously discussed, a limited number of VOCs and SVOCs was analyzed in Reach 2
outside of the Former Seep Area. A detailed discussion of the refined exposure estimate
for the Former Seep Area is provided in Section 8.1. Figure 23 illustrates the location of
exceedances of ESVs and BTVs in Reach 2 based on the refined exposure evaluation.

Refined exposure estimates for the BAZ in Reach 2 indicate limited potential for adverse
effects for select metals. Refined EPCs for eight metals exceeded refined ESVs (see
Table 34); HQsucL for these metals ranged from 1.3 (iron) to 4.7 (lead). For other metals,
refined EPCs were below ESVs or maximum concentrations were below BTVs (see
Table 34). Y ESBTUrcv, 1ot Values for the two PAH samples analyzed in Reach 2 outside
of the Former Seep Area only slightly exceeded 1, with values ranging from. 1.8 and 2.1
(see Figure 21). Considering the application of the conservative UF in the estimation of
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Y ESBTUrcv, 10ta, the potential for adverse effects due to exposure to PAHs in Reach 2
outside of the Former Seep Area is not likely. Refined exposure estimates for pesticides
were evaluated on a canal-wide basis; however, it is important to note that maximum
concentrations of pesticides detected within Reach 2 did not exceed refined ESVs (see
Table 34).

Refined exposure estimates for the 0.5 to 1-foot interval in Reach 2 outside of the
Former Seep Area indicated greater COPEC concentrations than the 0-0.5-foot interval,
however, these concentrations are below the BAZ where the greatest ecological
exposure occurs. For VOCs, maximum concentrations of chlorobenzene and xylenes
exceeded refined ESVs, resulting in HQs of 11 and 7.4, respectively (see Table 35).
Maximum concentrations of 1,2-dichlorobenzene, biphenyl and total PAHs exceeded
ESVs. Refined EPCs could not be calculated for these VOC or SVOC COPECs due to
limited sample size within Reach 2.

Y ESBTUFcv, 7ot Values were greater than 1 in one (3 ESBTUFrcv, rota = 2.3) of two PAH
samples analyzed in the 0.5 to 1-foot interval (see Figure 21). Maximum concentrations
of Endosulfan | exceeded the refined ESV; the evaluation of pesticide exposure was
further refined on a canal-wide basis. Refined EPCs exceeded ESVs and maximum
EPCs exceeded BTVs for 10 metals in the 0.5-1-foot sampling interval (see Table 35).
HQsucL for these metals ranged from 1.2 (aluminum) to 13.8 (cadmium). Maximum EPCs
for arsenic, iron, and nickel were below BTVs.

Additional sediment characterization sampling conducted in 2018 indicates that elevated
mercury and total PAH concentrations at stations adjacent to select historical outfalls in
Reach 2 are spatially-limited. Elevated sediment mercury concentrations were observed
in samples collected adjacent to historical Outfalls D, E, F, H, and M, with the maximum
mercury concentration measured in the BAZ (2.41 mg/kg) observed at SC-200 adjacent
to historical Outfall M (Figure 23). Mercury concentrations in samples collected from the
BAZ at stations adjacent to SC-200 (SC-199, SC-261, and SC-262) were less than 1.5
times the BTV. 2018 sediment characterization samples collected from the BAZ at
stations adjacent to historical Outfalls D, E, F, and H (SC-263 through SC-267)
contained mercury concentrations that were lower than the BTV, except for SC-265 that
contained a mercury concentration in the BAZ that was approximately 2 times the BTV.
Mercury concentrations in the 0.5-1-foot interval at these stations were lower than the
BTV, except for SC-266 (Figure 23). Elevated total PAH concentrations at SC-200
located adjacent to historical Outfall M were spatially bounded by total PAH
concentrations below the BTV in the BAZ and 0.5-1-foot interval at adjacent stations SC-
199, SC-262, and SC-261 (Figure 23). > ESBTUrcv rotar Values at stations SC-261 and
SC-262 were less than 1, indicating concentrations of PAH mixtures that are protective
of benthic organisms.

Maximum mercury and total PAH concentrations within the BAZ and the 0.5-1-foot
interval in Reach 2 were less than 10 times BTVs and ESVs and were spatially bounded
by samples from adjacent stations that were below ESVs or BTVs. Therefore, these
areas of elevated mercury and total PAH concentrations are not considered hot spots
based on the general criteria provided in NJDEP (2018). These areas represent well-
defined, spatially-limited areas of elevated exposure to benthic invertebrates adjacent to
historical outfalls.

Tidal Reach

Refined bulk sediment exposure estimates for benthic invertebrates in the BAZ (0 to 0.5
foot) and the 0.5 to 1-foot interval within Tidal Reach are summarized in Tables 36 and
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37, respectively. Figure 24 illustrates the location of exceedances of ESVs and BTVs in
the Tidal Reach based on the refined exposure evaluation.

The results of the refined exposure estimate for bulk sediment in the BAZ indicate that
the potential for adverse effects is limited primarily to select metals (see Table 36).
Refined exposure estimates exceeded ESVs and maximum EPCs exceeded BTVs for
eight metals. HQsuc. for these metals ranged from 1.5 (antimony) to 20.1 (chromium).
For other metals, refined EPC were below ESVs or maximum EPCs were below BTVs.
The maximum concentration of 4-methylphenol exceeded the refined ESV (HQ=2.1).
Maximum concentrations of 1,2-dichlorobenzene, 1,4-dichlorobenzene, 2-
methylnaphthalene, Endosulfan |, and beta-BHC were less than refined ESVs. Refined
EPCs for total PAHs exceeded the preliminary ESV, resulting in an HQ = 2.4.

Y ESBTUrcv 1otar Values were greater than 1 for seven of 16 samples; however, all but
one sample had an Y ESBTUrcv 1o value less than 3.5. (see Figure 21).

The refined exposure estimates for the 0.5 to 1-foot interval indicated greater COPEC
concentrations relative to the BAZ; however, these concentrations are below the BAZ
where the greatest ecological exposure occurs. Methyl ethyl ketone exceeded the ESV
in one of 13 samples at a concentration slightly exceeding the ESV (HQ=1.6; see Table
37). Refined EPCs exceeded ESVs and maximum EPCs exceeded BTVs for seven
metals; HQsucL for these metals ranged from 1.1 (mercury) to 10.1 (chromium). Refined
EPCs were lower than ESVs or maximum EPCs were lower than BTVs for other metals
(see Table 37). Refined EPCs for total PAHs were comparable to ESVs, resulting in
HQsucL of 1.0 and <1. YESBTUFrcv, 1ot Values were greater than 1 for four of 16 samples,
with Y ESBTUFgcv, 1ot Values ranging from 1.1 to 4.9 (see Figure 21).

Additional sediment characterization sampling conducted in 2018 indicates that elevated
COPEC concentrations at specific stations adjacent to outfalls in the Tidal Reach are
spatially-limited. Sediment chromium concentrations were greatest in surficial samples
collected at SC-237 and SC-272 (Figure 24). Chromium concentrations decreased with
depth at these stations and were lower in surface intervals at adjacent stations; surface
concentrations at SC-271, the westernmost sampling station in the Salem Canal were
less than two times the BTV (Figure 24). Similar to chromium, the maximum
concentrations of arsenic and lead in the surface interval at SC-231 adjacent to Outfall
013 were spatially bounded by adjacent samples (SC-268, SC-230, and SC-228).
Arsenic and lead concentrations in the BAZ and the 0.5-1-foot intervals at these stations
were comparable to or below BTVs (Table 14). Elevated total PAH concentrations
observed at in surface sampling intervals at SC-236 were spatially bounded by samples
collected in 2018 at SC-269 and SC-270; total PAH concentrations within the BAZ and
the 0.5-1-foot sampling interval were below the ESV of 4,000 ug/kg. Furthermore,

Y ESBTUFrcv, 1ot Values in these samples were less than 1, indicating concentrations of
PAH mixtures that are protective of benthic organisms.

Maximum arsenic, lead, chromium, and total PAH concentrations in surface intervals
within the Tidal Reach were less than 10 times BTVs or ESVs and concentrations at
some adjacent sampling stations were below ESVs or BTVs. Therefore, these areas of
elevated COPEC concentrations are not considered hot spots based on NJDEP (2018).
These areas represent well-defined, spatially-limited areas of elevated exposure to
benthic invertebrates adjacent to outfalls.

Canal-Wide Pesticides and PCBs

Refined exposure estimates for pesticides and PCBs were evaluated using all data from
the Canal-Wide Area to enable sufficient data points to calculate EPCs based on
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UCLmean concentrations. Tables 38 and 39 summarize the results of the refined exposure
estimates for pesticides and PCBs based on all Canal-Wide data.

The results of the canal-wide evaluation of pesticide and PCB exposure to benthic
invertebrates indicate limited potential for adverse effects. Within the BAZ, maximum
concentrations of all pesticides with refined ESVs were lower than refined ESVs. For
pesticides without refined ESVs, exposure estimates were consistent with the screening-
level evaluation (see Table 38). Maximum concentrations of 4,4’-DDD, 4,4’-DDE, total
DDx, and heptachlor epoxide were greater than conservative ESVs, resulting in HQs
ranging from 1.1 to 4. However, the detection frequencies for most pesticides were
relatively low (less than 50 percent). The refined EPC for total PCBs was lower than the
conservative ESV (see Table 38).

In the 0.5 to 1-foot interval, a limited number of pesticides and total PCBs was retained
in the refined exposure estimate. The maximum concentrations of total DDx and lindane
and the refined EPCs for Endosulfan | and total PCBs exceeded ESVs. HQs based on
maximum exposure concentrations for total DDx and lindane were 1.6 and 7.7,
respectively. HQs based on refined EPCs for Endosulfan | and total PCBs and
conservative ESVs were 1.3 and 3.4, respectively. Concentrations of other pesticides
measured in site reaches were below refined ESVs or were within the range of
concentrations observed in the upstream Reference Reach (see Table 39).

Fish

No further evaluation of direct surface water exposure to fish was conducted based on
the findings of the screening-level risk characterization (see Section 6.2.3), which
indicated that constituents detected in surface water pose negligible direct contact risk to
fish. Potential dietary exposure to fish was evaluated based on comparisons of dietary
endpoints for fish survival, growth, and reproduction to estimated concentrations in
benthic invertebrates based on UCLmean sSediment concentrations. Estimated
concentrations of cadmium, mercury, and total PCBs in benthic invertebrates were
below available dietary NOECs for fish survival, growth, and reproduction (Table 40).
The estimated concentration of zinc in benthic invertebrates exceeded NOECs for
growth and survival, resulting in a maximum HQnoec = 1.6; however, the estimated zinc
concentration was substantially below the LOEC for growth. Refined benthic invertebrate
EPCs for cadmium and total PCBs exceeded available dietary LOECs for growth;
however, the refined EPCs were below growth NOECs. A refined EPC could not be
calculated for total DDX, due the low number of detected concentrations of DDT and its
metabolites in sediment.

Semi-Aquatic Wildlife

Refined exposure estimates for semi-aquatic wildlife calculated using UCLmean sediment
concentrations as EPCs indicate minimal potential for adverse effects to representative
receptors that may forage throughout the Salem Canal. HQs for modeled doses to
mallard, great blue heron, or raccoon for COPECs with estimated doses exceeding high
or low TRVs are summarized below (see Appendix D):
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GeiHae Mallard Great Blue Heron Raccoon
HQuoaer | HQuoaer | HQuoaer | HQuoaer | HQnoaer | HQuoaeL
Chromium 2.7 <1 <1 <1 1.0 <1
Lead <1 <1 <1 <1 <1 <1
Mercury <1 <1 <1 <1 <1 <1
Total LMW PAHs <1 <1 <1 <1 <1 <1
Total HMW PAHs <1 <1 <1 <1 <1 <1

The results of the refined exposure evaluation indicate minimal potential for adverse
effects to mallard exposed to chromium through ingestion pathways. The estimated daily
dose of chromium to mallard based on the UCLmean Sediment concentration for the
Canal-Wide Area resulted in an HQnoaeL Of 2.7; the estimated daily dose of chromium to
mallard was lower than the LOAEL-based TRV (HQroaeL<1). The estimated daily dose of
chromium to raccoon was equivalent to the NOAEL TRV, but lower than the LOAEL
TRV. The estimated daily dose of chromium to great blue heron was below the TRVnoaeL
and TRV oaeL values based on the refined EPC. Refined doses of total HMW PAHs were
below TRVnoaeL values for each receptor. Refined exposure estimates for wildlife are
considered to be conservative based on the assumption that receptors would forage
entirely within the Canal-Wide Study Area.

No further refinement of potential wildlife exposure to total DDx was conducted due to
the limited number of detections of DDx compounds. However, the limited detection
frequency and relatively low concentrations of DDx compounds indicate that adverse
effects to wildlife are not likely. As discussed in Section 6.2.2, estimated daily doses of
total DDx slightly exceeded the TRVnoaeL value for mallard and great blue heron,
resulting in HQs of 1.6 and 2.5, respectively. Estimated total DDx doses did not exceed
TRV oaeL values for either receptor in the screening-level evaluation. Refinement of the
screening-level evaluation for total DDx using refined EPCs was not possible due to
three or fewer samples containing detected concentrations of DDx compounds (see
Table 38), which precluded the calculation of refined UCLmean coOncentrations. Given the
limited exceedances of TRVnoaeL values based on the maximum exposure scenario
presented in the screening-level exposure evaluation and the low detection frequencies
of DDx compounds in the BAZ, adverse effects to wildlife are not likely.

8.2.2 Refined Risk Characterization and SMDP
Refined exposure estimates for bulk sediment for the Canal-Wide Area indicate limited,
localized potential for adverse effects to benthic invertebrates and negligible potential for
adverse effects to semi-aquatic wildlife potentially foraging throughout the Salem Canal.
The refined risk characterization is based on estimated exposure within the BAZ where
the greatest potential for ecological exposure is present.
Benthic Invertebrates
The results of the refined exposure estimate indicate a limited potential for adverse
effects to the benthic invertebrate community in the Canal-Wide Area. Potential
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exposure to benthic invertebrates was greatest for select metals with elevated
concentrations at a limited number of sampling stations located adjacent to outfalls in
Reach 2 and the Tidal Reach. Based on the refined exposure evaluation, the greatest
potential exposure to benthic invertebrates was associated with chromium and lead
concentrations in the Tidal Reach. As discussed in the screening-level exposure
evaluation (see Section 6.2.2), maximum EPCs for these metals were influenced
substantially by results at a limited number of stations in the Tidal Reach [SC-237-
TRT2M(0-0.5) for chromium; SC-231-0Out13(0-0.5) and SC-239-Out11(0-0.5) for lead]. In
Reach 2, benthic invertebrate exposure was greatest for lead and mercury, primarily
driven by elevated concentrations in the BAZ at two historical outfall stations [SC-187-
OutC-(0-0.5) and SC-200-OutM-(0-0.5)].

Exposure to organic COPECs is not likely to result in adverse effects to benthic
invertebrate communities in the Canal-Wide Area. Exposure to VOCs and SVOCs at
concentrations exceeding ESVs or refined ESVs were limited in the Canal-Wide Area.
Overall exposure to total PAHs was below or slightly exceeding ESVs in the refined
exposure evaluation. Estimates of potential PAH partitioning to pore water based on the
> ESBTUFcv, 1otar indicated a limited number of stations in the Canal-Wide Area with the
potential for adverse effects to benthic invertebrates. However, Y ESBTUrcv, 7ot Values at
most stations did not substantially exceed 1 and were likely biased high by the
application of an UF to conservatively account for unmeasured PAHSs in the EqP model.
The refined exposure evaluation for pesticides and PCBs indicated limited potential for
adverse effects.

Additional sediment characterization sampling conducted in 2018 further defined the
extent of spatially-limited areas of elevated exposure to benthic invertebrates adjacent to
outfalls. Elevated concentrations of arsenic (Tidal Reach), chromium (Tidal Reach), lead
(Tidal Reach), mercury (Reach 1 and 2), and total PAHs (Reach 2 and Tidal Reach)
identified at stations adjacent to outfalls during the 2016 canal-wide sediment
characterization sampling were spatially bounded by lower concentrations in 2018
characterization samples. COPEC concentrations in samples collected at stations within
these spatially-limited areas of elevated exposure were generally lower within the BAZ
relative to the 0.5-1-foot interval, indicating that elevated concentrations may be related
to historical outfall discharge.

While localized exposure to COPECs, particularly metals, may occur at concentrations
exceeding ESVs in spatially-limited areas adjacent to outfalls, benthic invertebrate
exposure to COPECs within the BAZ at most stations in the Canal-Wide Area is not
likely to result in adverse community-level effects. The potential for adverse effects
within the BAZ at outfall locations will likely be reduced over time. Many historical outfalls
have been decommissioned by the installation of the perimeter SPB and the continued
deposition of sediment from upstream areas will facilitate natural recovery (see Section
3.1; Table 1). Lower concentrations observed in the BAZ relative to the 0.5-1-foot
interval at stations located adjacent to outfalls may indicate that sediment containing
lower COPEC concentrations has been deposited in these areas following the
decommissioning of outfalls.

Fish

The exposure evaluation for fish indicates minimal potential for adverse effects to fish
exposed to surface water through direct contact pathways and dietary items through
ingestion pathways. The findings of the screening-level exposure evaluation indicate that
constituents detected in surface water pose negligible direct contact risk to fish (see
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Section 6.2.3). Estimated dietary concentrations of cadmium, mercury, zinc, and total
PCBs based on UCLmean sediment concentrations and conservative sediment-benthic
invertebrate BSAFs indicate minimal risk based on available NOECs derived for survival,
growth, and reproduction endpoints (Table 40). Estimated concentrations of cadmium,
mercury, and total PCBs in benthic invertebrates were below dietary NOECs derived for
fish survival, growth, and reproduction. Refined benthic invertebrate EPCs for cadmium
and total PCBs exceeded available dietary LOECs for growth. However, these LOECs
were derived from single studies as compared to multiple studies included in the
derivation of NOECs (see Appendix D). Further, the single studies used to estimate
LOECs for cadmium and total PCBs had corresponding growth endpoints at exposure
concentrations equivalent to the LOEC that did not result in adverse growth effects. The
estimated concentration of zinc in benthic invertebrates slightly exceeded NOECs for
growth and survival (maximum HQnoec = 1.6); however, the estimated zinc concentration
was substantially lower than the derived zinc LOEC for growth. As previously stated, a
refined EPC was not calculated for total DDX due the low number of detected
concentrations of DDT and its metabolites in sediment samples. However, given the low
frequency of detection of these compounds in sediment, dietary exposure to total DDX is
not likely to result in adverse effects to fish in the Salem Canal.

Semi-Aquatic Wildlife

The results of the refined exposure evaluation presented in the previous sections
indicate negligible risk to semi-aquatic wildlife that may potentially forage throughout the
Salem Canal. Deterministic dose rate models for semi-aquatic wildlife foraging
exclusively at EPCs based on UCLmean coOncentrations resulted in minimal exceedances
of the conservative low TRV and no exceedances of the high TRV. The estimated daily
doses calculated by the models likely overestimate exposure given that receptors are
not likely to forage exclusively in the Salem Canal due to the poor-quality habitat
available along the developed riparian adjacent to Chambers Works.

Scientific Management Decision Point

The refined exposure estimates for bulk sediment for the Canal-Wide Area indicates
limited, localized potential for adverse effects to benthic invertebrates and negligible
potential for adverse effects to fish and semi-aquatic wildlife potentially foraging
throughout the Salem Canal. While the refined exposure estimates indicate limited
potential for adverse effects to benthic invertebrates at select stations adjacent to outfalls,
there is adequate information to conclude that overall risks to the ecological receptors are
negligible in the Canal-Wide Area; therefore, there is no need for remediation based on
ecological risk.
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9.0

9.1

9.1.1

Uncertainty

An uncertainty analysis was performed to identify assumptions and procedures that may
result in uncertainty in the estimation of exposure or the characterization of risk.
Uncertainty in the SLERA is assessed with respect to the following:

o Exposure and effects assessment
¢ Risk characterization

Assumptions and other factors that tend to overestimate, underestimate, or have an
unknown effect on the findings of the primary phases of the SLERA are presented and
discussed in the following subsections.

Exposure and Effects Assessment

Sources of uncertainty related to the exposure assessment include (1) sediment quality
benchmarks and (2) absorption from ingested doses.

Screening and Sediment Quality Benchmarks

The ecological screening levels presented in this SLERA are conservative and directed
at identifying the presence/absence of risk of adverse ecological harm. However, the
screening benchmarks do not reflect site-specific conditions such as the effects of
habitat properties or potentially antagonistic or synergistic effects between different
compounds.

Refined ESVs for select constituents were derived using a combination of site-specific
data and laboratory data. Although intended to reflect a representative exposure
scenario, inputs to the derivation of the revised ESVs were conservative. Because of the
conservatism of the model used to develop the refined ESVs, the derived ESVs are
deemed adequate and are not likely to underestimate exposure.

Uncertainty is introduced into the risk assessment process when insufficient toxicological
data exist to develop benchmarks. Detected constituents lacking established criteria
cannot be quantitatively assessed; exposure to these constituents must be considered
an uncertainty in the SLERA.

The uncertainty associated with insufficient toxicological data is low and is not likely to
influence the findings and conclusions of the Revised SLERA due to low detection
frequencies of constituents without ESVs. Table 41 summarizes the constituents for
which ESVs were not available. Detection frequencies were low (<5 percent) for VOCs,
SVOCs, and two of three pesticides without ESVs in the Canal-Wide Area. As expected,
detection frequencies were high for naturally occurring metals in sediment in the Canal-
Wide Area. Although metals lacked ESVs, background concentrations from the
upstream Reference Reach were available to evaluate the constituents. In the Former
Seep Area, detection frequencies of VOCs and SVOCs without ESVs were less than 15
percent, with most constituents not detected in samples from the Former Seep Area (see
Table 41). Given the limited detection frequencies of constituents without ESVs, it is not
likely that the uncertainty associated with these constituents would drive risk or alter the
conclusions presented in the Revised SLERA.

Toxicological information is available for the primary constituents (e.g., metals,
pesticides, PCBs) that have been demonstrated to cause adverse ecological effects.
The influence of the uncertainties of insufficient toxicological information on the

Revised Salem Canal Screening-Level Ecological Risk Assessment 61
CWK_Revised SalemCanal SLERA_2019.docx



AECOM and EHS Support Uncertainty

9.1.2

9.1.3

evaluation of ecological exposure is unknown, but the lack of toxicological benchmarks
may underestimate risk.

Constituent Bioavailability

Chemical analyses of surface water and bulk sediment measured the total levels of the
COPEC:s rather than the bioavailable toxic forms. The availability and assessment using
total concentrations assume that the entire fraction is bioavailable and toxic. This is likely
a conservative assumption that varies from constituent to constituent. It is also likely
that, to some degree, COPECs adsorb to fine-grained particles and/or complex with
chemical agents and organic ligands in bulk sediments. Such actions may change the
chemical speciation of the COPEC to a less toxic form or reduce the concentrations of
bioavailable chemicals.

The use of the total concentrations to estimate exposure does not consider these
changes in speciation or reductions in toxicity and, therefore, likely overestimates risk
when compared to toxicological benchmarks derived from more bioavailable and toxic
forms. The EqP assessments used to develop refined ESVs for organic constituents
likely reduced uncertainty associated with bioavailability.

Under or over-estimating risk can also occur because of differences in absorption rates
observed at the site and laboratory studies used to determine uptake. In this regard, 100
percent bioavailability (relative to the test compounds in the underlying toxicity studies)
was assumed at the site. Thus, if the absorption observed at the site is the same as that
observed in the laboratory test, then the prediction of adverse effects will be accurate. If
absorption at the site is greater, the predicition of adverse effects may be
underestimated. However, if the absorption of the chemical at the site is lower than
observed in the laboratory study, exposure will be overestimated. The assumption made
in this SLERA that site-related compounds are 100 percent bioavailable is more likely to
overestimate exposure to COPECs in sediments. It is assumed, however, that the
fraction of COPECs observed in sediment pore water is bioavailable. The effects on the
SLERA results associated with the assumptions regarding uptake and absorption are
uncertain although they are likely to overestimate risk.

Exposures to ecological receptors at this site involve more than one type of contaminant.
This raises the possibility that synergistic or antagonistic interactions might occur.
However, data are generally not adequate to permit any quantitative adjustment in
toxicity values or risk calculations based on interactions between different compounds. If
it is the case that any of the COPECs act by a similar mode of action, total risks could
have been higher than estimated. Conversely, if the COPECs act antagonistically, total
risks could have been lower than estimated.

Deterministic Exposure Models

There is inherent uncertainty in estimating potential exposure to wildlife using the
deterministic dietary models presented in the Revised SLERA. Unlike probabilistic
exposure modeling, deterministic models do not account for the variability in the
selection of receptor-specific exposure factors or exposure variables. To minimize the
uncertainty in selecting static exposure parameters and exposure variables, the models
were parameterized with conservative exposure assumptions intended to minimize the
probability of underestimating exposure to wildlife via ingestion pathways. Key
uncertainties associated with model parameters that may overestimate, underestimate,
or have an unknown effect on the estimation of exposure to wildlife receptors are
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9.2

9.3

discussed in detail in Appendix D. Given the conservative parameters included in the
deterministic exposure models, it is not likely that dietary exposures to wildlife were
underestimated in the Revised SLERA.

Risk Characterization

The application of hazard quotients to quantify potential ecological risk has certain
limitations although the EPA recommends the approach for the screening-level risk
calculation. One of the advantages is that the procedure intentionally overestimates risks
to “ensure that potential ecological threats are not overlooked” (EPA, 1997). However,
the HQ method does limit the information because it provides only a single point of
comparison for the exposure-response relationship.

Given the use of conservative assumptions regarding exposure and potential
toxicological effects, there is minimal uncertainty that the potential ecological risks from
seep-related COPECs went undetected in the ERA process. Conversely, there is the
probability for a false positive (that is, overestimating risk and concluding that there are
ecological risks for benthic invertebrates).

Future Exposure Scenarios

The SLERA evaluated potential ecological exposure using the most recent data
collected for relevant exposure pathways. In letters dated November, 18, 2014 and
December 7, 2015 (in error), EPA requested a qualitative discussion of future possible
land use scenarios with no man-made controls on the Salem Canal, including Munson
Dam and the average potable water intake of approximately 9.5 mgd. EPA also
requested consideration of the potential effects of future climate change on the Salem
Canal. These future considerations are evaluated below as uncertainties regarding the
SLERA conclusions.

Current land use of Chambers Works as an industrial facility is expected to remain the
same in the future. Therefore, there is a low probability that future land use scenarios
would not include the operation of Munson Dam and the potable water intake, which are
critical to the on-going operation of Chambers Works. Munson Dam, working in
conjunction with Brown Dam located about 2 miles to the east on the Salem River main
stem downstream of the canal confluence, provides and maintains a supply of
freshwater to Chambers Works by blocking the tidal influx of brackish Delaware River
water and impounding freshwater from the upper Salem River to the canal. Water levels
in the canal are maintained by freshwater releases at Munson Dam, as well as pumping
wells operated by Chemours. Both Munson Dam and Brown Dam act as barriers to tidal
waters from the Delaware River. The freshwater supply provided by Munson Dam and
Brown Dam is critical not only to the Chambers Works facility, but also to the miles of
agricultural land use upstream of Chambers Works in the Salem River. Given this critical
need for a freshwater supply, there is a low probability that the Munson Dam would be
removed.

The unlikely removal of the Munson Dam (without the removal of Brown Dam) would
modify the hydrodynamics of Salem Canal and the Salem River upstream of Chambers
Works. With the reintroduction of tidal cycles, the flow regime of the canal would change
from an impoundment with low flow velocities and a maintained water level to a twice-
daily flushed system experiencing bi-directional flows and twice- daily water level
fluctuations of approximately 5 to 6 feet. The present impounded hydrologic regime
promotes sedimentation at an estimated linear accumulation rate of 1.3 to 1.6 cm/year
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(see Section 3.1). In contrast, a tidal regime would introduce increased flow velocities
and shear stresses likely capable of eroding the canal bottom and, where unprotected,
canal banks. If unprotected, the Former Seep Area may experience erosion with the
potential for dispersion of impacted sediment. The introduced tidal regime would likely
extend upstream in the Salem River to Brown Dam and upstream where freshwater
habitats will be impacted by brackish water and tidal hydrology. The influx of brackish
water and tidal hydrology to these upstream areas would dramatically alter the
freshwater ecological resources that currently exist in the Salem Canal for miles
upstream of the site.

The uncertainty of future land use scenarios on ecological exposure in the Salem Canal
would be re-evaluated in the highly improbable event of the removal of the Munson
Dam. Any potential breach or removal of the dam would require significant regulatory
oversight, permits, and public notice. Potential implications of the dam removal on seep-
impacted sediments of the Salem Canal would be considered as part of a feasibility
evaluation of removing the dam. However, the potential future impacts associated with
the Former Seep Area are relatively minor in the context of the widespread ecological
impacts on freshwater habitats in the Salem Canal and Salem River that would result
from the influx of tidal brackish water.

The potential effects of climate change on the Salem Canal also represent an
uncertainty. The potential effects of broad climate change are not fully understood,
including the potential changes in local hydrology that may result from climate change.
With changing climatic conditions, water flow within streams and rivers may vary widely
due to droughts or flooding. Other changes that may occur include increased water
temperature, increased nutrient loading, and changes in biota living in and along these
water bodies. For the Salem Canal, the level of uncertainty associated with climate
change is relatively low due to the control of water levels by Munson Dam and
groundwater wells operated by the Chambers Works Facility. During severe drought,
Chemours has the capability of supplementing the Salem River and Canal with
freshwater several miles upstream of the facility via pumping wells. In flooding situations,
water is released from the Munson Dam into the Delaware River to maintain the water
level within the canal. Water management controls are therefore in place to minimize
extreme conditions that may result from climate change.

9.4 Summary
In general, conservative estimates or assumptions were made for most parameters
associated with ecological exposures and effects in the screening-level and refined
exposure evaluations. Therefore, confidence is high that the conclusions regarding the
potential for adverse ecological harm are adequately conservative to quantify potential
risks to ecological receptors.
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10.0 Conclusions and Recommendations

10.1

10.2

The purpose of this Revised SLERA is to evaluate potential risks to ecological receptors
exposed to site-related constituents under current conditions in the Salem Canal
adjacent to Chambers Works. Potential ecological exposure was evaluated using
screening-level exposure estimates that quantified potential risk based on the most
conservative exposure scenario and refined exposure estimates that quantified potential
risk based on more representative, yet protective exposure scenarios. Conclusions and
recommendations for the Canal-Wide Area and Former Seep Area are presented below.

Canal-Wide Area

The characterization of ecological risk in the Canal-Wide Area indicated limited, localized
potential for adverse effects to the benthic invertebrate community and negligible
potential for adverse effects to fish and semi-aquatic wildlife potentially foraging
throughout the Salem Canal. Potential exposure to benthic invertebrate communities
within the Canal-Wide Area included evaluation of exposure within Reach 1, Reach 2
(outside of the Former Seep Area), and the Tidal Reach; potential exposure to fish and
semi-aquatic wildlife receptors were evaluated based on combined data from the Canal-
Wide Area and Former Seep Area. The results of the refined exposure evaluation
indicated that the potential for adverse effects within the Canal-Wide reaches was limited
to benthic invertebrates in localized areas adjacent to outfalls. Sediment characterization
sampling in 2018 further defined the limited spatial extent of elevated concentrations
adjacent to these outfalls. Given that exposure was localized at select sampling stations
adjacent to outfalls, community-level effects to the broader benthic invertebrate
community within the Canal-Wide Area are not likely.

Consistent with previous investigations, surface water quality in the Salem Canal was
not adversely impacted by site-related constituents; therefore, the potential for adverse
effects to the fish community resulting from direct contact exposure is negligible. An
evaluation of dietary exposure to fish based on estimated dietary concentrations and
dietary endpoints for fish survival, growth, and reproduction indicate minimal potential for
adverse effects.

Potential exposures to semi-aquatic wildlife via ingestion pathways in the Salem Canal
are not unacceptable based on modeled dietary doses below TRVs and the limited
opportunity for exposure due to a lack of available habitat. Based on these findings for
the Canal-Wide Area, no unacceptable risks were identified for ecological receptors.
Therefore, no further investigation or monitoring of the Canal-Wide Area is warranted
based on ecological risk.

Former Seep Area

The characterization of ecological risk in the Former Seep Area indicated limited
potential for adverse effects to the benthic invertebrate community. Given the limited
size of the Former Seep Area, the survival, growth, and reproduction of the benthic
community was the only assessment endpoint identified for this exposure area;
exposures to fish and semi-aquatic wildlife that may forage a portion of the time in the
Former Seep Area were evaluated as part of the exposure evaluation for the broader
Canal-Wide Area. Evaluation of current exposure to the benthic community within the
Former Seep Area based on bulk sediment and pore water data collected in 2015-2016
indicate that the potential for adverse ecological effects is limited. Significant reductions

Revised Salem Canal Screening-Level Ecological Risk Assessment 65
CWK_Revised SalemCanal SLERA_2019.docx



AECOM and EHS Support Conclusions and Recommendations

in seep-related constituent concentrations in bulk sediment have reduced overall
exposure in 2015 relative to the previous evaluation in 2011. However, continued
monitoring of exposure conditions within the BAZ will be conducted in 2020 to further
support the weight-of-evidence evaluation of natural recovery in sediment within the
Former Seep Area following the installation of the SPB.

Ecological exposure conditions in the BAZ within the Former Seep Area are conducive
to natural recovery because the potential for adverse effects during the recovery period
is limited, if present, in sediment. The limited potential for short-term adverse ecological
effects is based on the following exposure conditions specific to the Salem Canal, as
supported by the Revised SLERA conclusions:

e Relevant exposure pathways for sediment are limited to direct contact toxicity to
benthic invertebrate receptors resulting in localized areas of potential impacts.

e Seep-related COPECs have a limited potential to bioaccumulate or
bioconcentrate; therefore, as demonstrated with dose rate models in the SLERA,
exposure pathways to semi-aquatic wildlife receptors are not significant.

e Pore water evaluations indicate that seep-related constituents are not
bioavailable at concentrations that are likely to result in direct contact toxicity to
benthic invertebrate receptors.

e Bulk sediment evaluations indicate spatially-limited exceedances of benchmark
concentrations that conservatively estimate the bioavailability and partitioning of
seep-related constituents to pore water.

¢ No impacts to surface water quality from seep-related constituents in sediment
were observed in multiple sampling events.

Given the limited ecological exposure in the Former Seep Area under current conditions
and the potential for the degradation of seep-related constituents over time, the MNR
Framework was submitted to EPA and NJDEP (URS, 2015). Specific recommendations
for future monitoring within the Former Seep Area were presented in the 2017 Salem
Canal Investigation Summary Report (AECOM and EHS Support, 2017). An additional
monitoring event will be conducted in 2020 consistent with the MNR Framework to
assess natural recovery processes in sediment and further support the ECSM to ensure
that conditions within the Former Seep Area of the Salem Canal remain protective of the
environment.
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Table 1

Outfall Information

Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

Outfall ID Construction Details Outfall Use Details
Outfall 09 16" Air compressor drain adjacent to intake (abandoned)
T-3W 6" Steel Pipe Stormwater (abandoned)
011B 12" Stormwater (abandoned)
DRO11 12" Stormwater (active)
DRO13A Unknown Stormwater (active)
Outfall 011 14" Corrugated Iron Pipe NPDES OQutfall 011 (abandoned)
T-2 36" Steel Pipe Stormwater (abandoned)
DR013C 6" Steel Pipe Stormwater (active)
T-3 6" Steel Pipe Stormwater (abandoned)
Outfall 013 36" Reinforced Concrete Pipe NPDES OQutfall 013 (active)
T-4 6" Steel Pipe Stormwater (abandoned)
T-5 6" Steel Pipe Stormwater (abandoned)
A Unknown Air compressor drain adjacent to intake (abandoned)
B 8"PVC Stormwater along Canal Road. Sealed prior to 1980 (abandoned)
C Unknown Stormwater along Canal Road. Sealed prior to 1980 (abandoned)
D 8" Transite Stormwater along Canal Road. Sealed prior to 1980 (abandoned)
E 18" Clay Stormwater along Canal Road. Sealed prior to 1980 (abandoned)
F 10" Ductile Iron Pipe Potable water supply well discharge (abandoned)
G 15" Ductile Iron Pipe Stormwater along Canal Road. Sealed prior to 1980 (abandoned)
H 15" Ductile Iron Pipe Stormwater along Canal Road. Sealed prior to 1980 (abandoned)
| 10" Ductile Iron Pipe Stormwater along Canal Road. Sealed prior to 1980 (abandoned)
J Wood Box Stormwater along Canal Road. Sealed prior to 1980 (abandoned)
K 8" Stormwater abandoned prior to 1969 (abandoned)
L 8" Stormwater abandoned prior to 1969 (abandoned)
M 8" Stormwater abandoned prior to 1969 (abandoned)
N 8" Stormwater abandoned prior to 1980 (abandoned)
o Wood Box Stormwater abandoned prior to 1980 (abandoned)
P 6" Stormwater abandoned prior to 1980 (abandoned)
Q 12" Stormwater from Building 788 (abandoned)
R 12" Stormwater in parking/storage area (abandoned)
S 12" Stormwater adjacent to Canal Gate (active)
T 12" Stormwater adjacent to Canal Gate (active)
U 12" Stormwater adjacent to Canal Gate (abandoned)
\% 10" Stormwater from lawn (active)
w 8" Stormwater from lawn (abandoned)
X 36" Stormwater along RR tracks and park (active)
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Table 2

Assessment Endpoints and Measurement Endpoints
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

Exposure Area

Assessment Endpoints

Measurement Endpoints

Former Seep Area

Survival, growth, and reproduction of the
benthic invertebrate community.

1. Comparison of COPEC concentrations in bulk sediment to ecotoxicity
benchmarks for benthic invertebrates.

2. Comparison of measured or estimated COPEC concentrations in pore
water to ecotoxicity benchmarks for benthic invertebrates.

Canal-Wide Area

Survival, growth, and reproduction of the
benthic invertebrate community.

1. Comparison of COPEC concentrations in bulk sediment to ecotoxicity
benchmarks for benthic invertebrates.

2. Comparisons of estimated COPEC concentrations in pore water to
ecotoxicity benchmarks for benthic invertebrates.

Survival, growth, and reproduction of the
fish community

1. Comparison of COPEC concentrations in surface water to ecotoxicity
benchmarks for fish.

2. Comparison of estimated COPEC concentrations in benthic invertebrates
to survival, growth, and reproduction endpoints for fish associated with dietary
exposure to COPECs.

Survival, growth, and reproduction of
populations of semi-aquatic birds (e.g.,
mallard, great blue heron)

1. Comparison of estimated dietary doses of bioaccumulative COPECs to
toxicity reference values (TRVs) protective of survival, growth, and
reproductive endpoints.

Survival, growth, and reproduction of
populations of semi-aquatic mammals
(e.g., raccoon)

1. Comparison of estimated dietary doses of bioaccumulative COPECs to
TRVs protective of survival, growth, and reproductive endpoints.
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Table 3

Ecological Screening Values (ESVs) - Bulk Sediment
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

Constituent Ecological Screening Source
Value

Volatile Organic Compounds (ug/kg)
1,1,1-Trichloroethane 213 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
1,1,2,2-Tetrachloroethane 850 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
1,1,2-Trichloroethane 518 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
1,1,2-Trichlorotrifluoroethane 14159 EqgP @ 1% TOC (See Appendix E)
1,1-Dichloroethane 0.575 EPA 2003 Region 5 Ecological Screening Levels
1,1-Dichloroethene 194 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
1,2,4-Trichlorobenzene 5,062 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
1,2,4-Trimethylbenzene 11487 EqP @ 1% TOC (See Appendix E)
1,2-Dichlorobenzene 294 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
1,2-Dichloroethane 260 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
1,2-Dichloroethene 775 EgP @ 1% TOC (See Appendix E)
1,2-Dichloropropane 333 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
1,2-Diphenylhydrazine 28 EgP @ 1% TOC (See Appendix E)
1,3,5-Trimethylbenzene 11527 EgP @ 1% TOC (See Appendix E)
1,3-Dichlorobenzene 1,315 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
1,4-Dichlorobenzene 318 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
1-Naphthylamine 15292 EgP @ 1% TOC (See Appendix E)
2,4,6-Trichlorophenol 208 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
2,4-Dichlorophenol 81.7 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
2,4-Dimethylphenol 304 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
2,4-Dinitrophenol 6.21 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
2,4-Dinitrotoluene 14.4 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
2,6-Dinitrotoluene 39.8 EPA 2003 Region 5 Ecological Screening Levels
2-Chloroethyl vinyl ether NESV NESV: No Ecological Screening Value Available
2-Chloronaphthalene 9042 EgP @ 1% TOC (See Appendix E)
2-Chlorophenol 31.9 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
2-Chlorotoluene 11611 EgP @ 1% TOC (See Appendix E)
2-Methylnaphthalene 70 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
2-Methylphenol (o-cresol) 260 Washington Department of Ecology 2001
2-Naphthylamine NESV NESV: No Ecological Screening Value Available
2-Nitrophenol NESV NESV: No Ecological Screening Value Available
3,3'-Dichlorobenzidine 127 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
4,6-Dinitro-2-Methylphenol NESV NESV: No Ecological Screening Value Available
4-Aminobiphenyl NESV NESV: No Ecological Screening Value Available
4-Bromophenyl phenyl ether 1,550 EPA 2003 Region 5 Ecological Screening Levels
4-Chloro-3-Methylphenol NESV NESV: No Ecological Screening Value Available
4-Chloroaniline 146 EPA 2003 Region 5 Ecological Screening Levels
4-Chlorophenyl phenyl ether NESV NESV: No Ecological Screening Value Available
4-Chlorotoluene NESV NESV: No Ecological Screening Value Available
4-isopropyltoluene 3513 EqgP @ 1% TOC (See Appendix E)
4-Methylphenol (p-Cresol) 288 EgP @ 1% TOC (See Appendix E)
4-Nitrophenol 13.3 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Acetone 9.9 EPA 2003 Region 5 Ecological Screening Levels
Acrolein 0.00152 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Acrylonitrile 1.2 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Aniline 1 Calculated using equilbrium partitioning (DuPont CRG, 1999)
Benzene 142 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Benzidine NESV NESV: No Ecological Screening Value Available
Biphenyl 1,220 EPA Region 3 BTAG Freshwater Sediment Screening Benchmark
Bis(2-Chloroethoxy)methane NESV NESV: No Ecological Screening Value Available
Bis(2-Chloroethyl)ether 3,520 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
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Table 3

Ecological Screening Values (ESVs) - Bulk Sediment
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

Constituent Ecological Screening Source
Value

Bis(2-Chloroisopropyl)ether NESV NESV: No Ecological Screening Value Available
Bis(2-ethylhexyl)phthalate 182 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Bromodichloromethane NESV NESV: No Ecological Screening Value Available
Bromoform 492 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Butyl benzyl phthalate 1,970 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Carbazole 68.6 EqP @ 1% TOC (See Appendix E)
Carbon disulfide 23.9 EPA 2003 Region 5 Ecological Screening Levels
Carbon tetrachloride 1,450 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Chlorobenzene 291 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Chlorodibromomethane NESV NESV: No Ecological Screening Value Available
Chloroform 121 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
cis-1,2 Dichloroethene 654 EPA 2003 Region 5 Ecological Screening Levels
cis-1,3-Dichloropropene NESV NESV: No Ecological Screening Value Available
Cumene 86 EPA Region 3 BTAG Freshwater Sediment Screening Benchmark
Dibenzofuran 2,000 EPA Ecotox Thresholds Sediment Screening Benchmark
Dichlorodifluoromethane 2047 EqgP @ 1% TOC (See Appendix E)
Dichlorofluoromethane 10659 EqP @ 1% TOC (See Appendix E)
Diethyl phthalate 295 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Dimethyl phthalate 530 Quality Standards (WAC 172-204-320)
Di-N-Butyl phthalate 1,114 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Di-n-octylphthalate 4,060 EPA 2003 Region 5 Ecological Screening Levels
Diphenyl ether 39284 EqgP @ 1% TOC (See Appendix E)
Ethyl chloride NESV NESV: No Ecological Screening Value Available
Ethylbenzene 175 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Hexachlorobenzene 20 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Hexachlorobutadiene 26.5 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Hexachlorocyclopentadiene 901 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Hexachloroethane 584 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Hexane 39.6 EPA Region 3 BTAG Freshwater Sediment Screening Benchmark
Isophorone 432 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Meta- and para-xylene 9755 EgP @ 1% TOC (See Appendix E)
Methyl bromide 1.37 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Methyl chloride NESV NESV: No Ecological Screening Value Available
Methyl ethyl ketone 42.4 EPA Region 3 BTAG Freshwater Sediment Screening Benchmark
Methylene chloride 159 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
n-Butylbenzene NESV NESV: No Ecological Screening Value Available
N-Dioctyl phthalate 530605 EgP @ 1% TOC (See Appendix E)
Nitrobenzene 145 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
N-Nitrosodimethylamine NESV NESV: No Ecological Screening Value Available
N-Nitrosodi-N-propylamine NESV NESV: No Ecological Screening Value Available
N-Nitrosodiphenylamine 2,680 EPA 2006: EPA Region 3 BTAG Freshwater Sediment Benchmarks
N-propylbenzene 11507 EgP @ 1% TOC (See Appendix E)
Ortho-xylene 9662 EgP @ 1% TOC (See Appendix E)
o-Toluidine 886 EgP @ 1% TOC (See Appendix E)
Pcn-2 (2-chloronaphthalene) 417 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Pentachlorobenzene 690 EPA Ecotox Thresholds Sediment Screening Benchmark
Pentachlorophenol 23,000 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Phenol 49.1 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
sec-Butylbenzene NESV NESV: No Ecological Screening Value Available
Semi-Volatile Organic Compounds (ug/kg)
tert-Butylbenzene NESV NESV: No Ecological Screening Value Available
Tetrachloroethene 990 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
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Table 3

Ecological Screening Values (ESVs) - Bulk Sediment
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

Constituent Ecological Screening Source
Value

Toluene 1,220 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
trans-1,2-Dichloroethene 654 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
trans-1,3-Dichloropropene NESV NESV: No Ecological Screening Value Available
Trichloroethene 112 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Trichlorofluoromethane 2907 EgP @ 1% TOC (See Appendix E)
Vinyl chloride 202 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Xylenes 433 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Polycyclic Aromatic Hydrocarbons (ug/kg)
Acenaphthene 6.71 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Acenaphthylene 5.87 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Anthracene 220 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Benzo(a)anthracene 320 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Benzo(b)fluoranthene 10,400 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Benzo(g,h,i)perylene 170 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Benzo(k)fluoranthene 240 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Benzol[a]pyrene 370 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Chrysene 340 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Dibenz(a,h)anthracene 60 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Fluoranthene 750 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Fluorene 190 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Indeno (1,2,3-cd) pyrene 200 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Naphthalene 176 EPA 2003 Region 5 Ecological Screening Levels
Phenanthrene 560 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Pyrene 490 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Total PAHs (detects only) 4,000 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Total PAHs (detects + 1/2 MDL) 4,000 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Pesticides (ug/kg)
4,4'-DDD 4.88 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
4,4'-DDE 3.16 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
4,4'-DDT 4.16 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Total DDx 7.0 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Alpha-bhc 6.0 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Beta-bhc 5.0 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Delta-bhc 114 EgP @ 1% TOC (See Appendix E)
Dieldrin 1.90 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Endosulfan i 2.9 EPA 2006: EPA Region 3 BTAG Freshwater Sediment Benchmarks
Endosulfan sulfate 34.6 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Endrin 2.22 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Endrin aldehyde 480 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Endrin ketone NESV NESV: No Ecological Screening Value Available
Alpha chlordane NESV NESV: No Ecological Screening Value Available
Gamma chlordane NESV NESV: No Ecological Screening Value Available
Heptachlor 68.0 EPA 2006: EPA Region 3 BTAG Freshwater Sediment Benchmarks
Heptachlor epoxide 2.47 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Lindane 3.0 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Polychlorinated Biphenyls (ug/kg)
Total PCB (congeners) 59 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Metals (mg/kg)
Aluminum 25,500 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Antimony 2 EPA Region 3 BTAG Freshwater Sediment Screening Benchmark
Arsenic 10 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Barium NESV NESV: No Ecological Screening Value Available
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Table 3

Ecological Screening Values (ESVs) - Bulk Sediment

Revised Salem Canal Screening-Level Ecological Risk Assessment

Chemours Chambers Works, Deepwater, New Jersey

Constituent Ecological Screening Source
Value

Beryllium NESV NESV: No Ecological Screening Value Available
Cadmium 0.6 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Chromium 26 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Cobalt 50 EPA Region 3 BTAG Freshwater Sediment Screening Benchmark
Copper 16 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Iron 20,000 EPA Region 3 BTAG Freshwater Sediment Screening Benchmark
Lead 31 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Manganese 630 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Mercury 0.17 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Nickel 16 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Selenium 2 EPA Region 3 BTAG Freshwater Sediment Screening Benchmark
Silver 0.5 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Thallium NESV NESV: No Ecological Screening Value Available
Titanium NESV NESV: No Ecological Screening Value Available
Vanadium NESV NESV: No Ecological Screening Value Available
Zinc 120 NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
Notes:

ESV: Ecological Screening Value
NESV: No Ecological Screening level

Final SLERA Tables_0719.xlsm

Page 4 of 4

7/11/2019



Table 4

Surface Water Ecological Screening Values - Reaches 1 and 2
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

Constituent

Ecological Screening Value

Source

Volatile Organic Compounds (ug/L)

1,1,1-Trichloroethane 76 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
1,1,2,2-Tetrachloroethane 380 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
1,1,2-Trichloroethane 500 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
1,1,2-Trichlorotrifluoroethane NESV NESV: No Ecological Screening Value Available
1,1-Dichloroethane 47 EPA 2006: EPA Region 3 BTAG Freshwater Benchmarks
1,1-Dichloroethene 65 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
1,2-Dichloroethane 910 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
1,2-Dichloropropane 360 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Acetone 1500 EPA 2006: EPA Region 3 BTAG Freshwater Benchmarks
Acrolein 0.19 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Acrylonitrile 66 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Benzene 114 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Bromodichloromethane 340 EPA 2011 Great Lakes Initiative Toxicity Data Clearinghouse
Bromoform 230 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Carbon disulfide 0.92 Suter, G.W., Il, and C.L. Tsao. 1996. Tier Il SCV

Carbon tetrachloride 240 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Chlorobenzene 47 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Chlorodibromomethane NESV NESV: No Ecological Screening Value Available
Chloroform 140 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
cis-1,2 Dichloroethene 590 Tier Il SCV. Suter, G.W. , Il, and C.L. Tsao. 1996.
cis-1,3-Dichloropropene 0.055 Tier Il SCV. Suter, G.W. , Il, and C.L. Tsao. 1996.
Dichlorodifluoromethane 1960 EPA Region 6 Surface Water Screening Benchmarks
Dichlorofluoromethane NESV NESV: No Ecological Screening Value Available

Ethyl chloride NESV NESV: No Ecological Screening Value Available
Ethylbenzene 14 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Methyl bromide 16 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Methyl chloride 5500 EPA Region 4 Chronic surface water screening benchmark
Methylene chloride 940 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Tetrachloroethylene 45 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Toluene 253 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
trans-1,2-Dichloroethene 970 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
trans-1,3-Dichloropropene 0.055 Tier Il SCV. Suter, G.W. , Il, and C.L. Tsao. 1996.
Trichloroethene 47 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Trichlorofluoromethane 1740 EPA Region 6 Surface Water Screening Benchmarks
Vinyl chloride 930 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Xylenes 27 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Semi-Volatile Organic Compounds (ug/L

1,2,4-Trichlorobenzene 30 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
1,2-Dichlorobenzene 14 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
1,2-Diphenylhydrazine 2.7 EPA Region 4 Chronic surface water screening benchmark
1,3-Dichlorobenzene 38 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
1,4-Dichlorobenzene 9.4 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
1-Naphthylamine NESV NESV: No Ecological Screening Value Available
2,4,6-Trichlorophenol 4.9 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
2,4-Dichlorophenol 11 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
2,4-Dimethylphenol 100 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
2,4-Dinitrophenol 19 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
2,4-Dinitrotoluene 44 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
2,6-Dinitrotoluene 81 EPA 2003 Region V Ecological Screening Levels
2-Chloroethyl vinyl ether 3540 EPA Region 4 Chronic surface water screening benchmark
2-Chlorophenol 24 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
2-Methylnaphthalene 330 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
2-Naphthylamine NESV NESV: No Ecological Screening Value Available
2-Nitrophenol 1920 EPA 2006: EPA Region 3 BTAG Freshwater Benchmarks
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Table 4
Surface Water Ecological Screening Values - Reaches 1 and 2
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

Constituent Ecological Screening Value Source
3,3'-Dichlorobenzidine 4.5 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
4,6-Dinitro-2-Methylphenol NESV NESV: No Ecological Screening Value Available
4-Aminobiphenyl NESV NESV: No Ecological Screening Value Available
4-Bromophenyl phenyl ether 15 EPA 2003 Region V Ecological Screening Levels
4-Chloro-3-Methylphenol NESV NESV: No Ecological Screening Value Available
4-Chloroaniline 232 EPA 2003 Region V Ecological Screening Levels
4-Chlorophenyl phenyl ether NESV NESV: No Ecological Screening Value Available
4-Nitrophenol 60 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Aniline 4.1 EPA 2003 Region V Ecological Screening Levels
Benzidine 3.9 EPA 2006: EPA Region 3 BTAG Freshwater Benchmarks
Bis(2-Chloroethoxy)methane NESV NESV: No Ecological Screening Value Available
Bis(2-Chloroethyl)ether 1900 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Bis(2-Chloroisopropyl)ether NESV NESV: No Ecological Screening Value Available
Bis(2-ethylhexyl)phthalate 16 EPA 2006: EPA Region 3 BTAG Freshwater Benchmarks
Butyl benzyl phthalate 23 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Carbazole NESV NESV: No Ecological Screening Value Available
Diethyl phthalate 110 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Dimethyl phthalate 330 EPA Region 4 Chronic surface water screening benchmark
Di-N-Butyl phthalate 9.7 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Di-n-octylphthalate 22 EPA 2006: EPA Region 3 BTAG Freshwater Benchmarks
Hexachlorobenzene 0.0003 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Hexachlorobutadiene 0.053 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Hexachlorocyclopentadiene 77 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Hexachloroethane 8 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Isophorone 920 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
N-Dioctyl phthalate NESV NESV: No Ecological Screening Value Available
Nitrobenzene 220 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
N-Nitrosodimethylamine 117 EPA 2006: EPA Region 3 BTAG Freshwater Benchmarks
N-Nitrosodi-N-propylamine 20 EPA Region 6 Surface Water Screening Benchmarks
N-Nitrosodiphenylamine 210 EPA 2006: EPA Region 3 BTAG Freshwater Benchmarks
o-Toluidine NESV NESV: No Ecological Screening Value Available
Pcn-2 (2-chloronaphthalene) 0.396 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Pentachlorophenol 15 EPA National Recommended Water Quality Criteria 2011
Phenol 180 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Polycyclic Aromatic Hydrocarbons (ug/L
Acenaphthene 0 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Acenaphthylene 0 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Anthracene 0.035 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Benzo(a)anthracene 0.025 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Benzo(b)fluoranthene 9.07 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Benzo(g,h,i)perylene 7.64 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Benzo(k)fluoranthene NESV NESV: No Ecological Screening Value Available
Benzo[a]pyrene 0.014 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Chrysene 7 EPA Region 6 Surface Water Screening Benchmarks
Dibenz(a,h)anthracene 5 EPA Region 6 Surface Water Screening Benchmarks
Fluoranthene 1.9 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Fluorene 19 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Indeno (1,2,3-cd) pyrene 4.31 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Naphthalene 13 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Phenanthrene 3.6 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Pyrene 0.3 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Pesticides (ug/L)
beta-BHC 0.495 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Endosulfan i 0.056 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Heptachlor 0.0038 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria

Final SLERA Tables_0719.xlsm Page 2 of 3 7/11/2019



Table 4

Surface Water Ecological Screening Values - Reaches 1 and 2
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

Constituent Ecological Screening Value Source
Heptachlor epoxide 0.0038 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Lindane 0.026 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Metals (ug/L) Unfiltered Filtered
Aluminum 87 NESV DRBC 2010: DRBC SQO
Antimony 30 30 Suter and Tsao 1996: Tier Il SCV
Arsenic NESV 150 NJDEP 2009: NJSWQS; DRBC 2010: DRBC SQO
Barium 220 220 USEPA Region V ESL: ESL
Cadmium® 0.24 0.16 NJDEP 2009: NJSWQS; DRBC 2010: DRBC SQO
Chromium? 75 20.9 NJDEP 2009: NJSWQS; DRBC 2010: DRBC SQO
Cobalt 23 23 Suter and Tsao 1996: Tier Il SCV
Copper® 8.1 7.4 NJDEP 2009: NJSWQS; DRBC 2010: DRBC SQO
Iron 1000 1000 US EPA 2006: NRWQC
Lead NESV 5.4 NJDEP 2009: NJSWQS; DRBC 2010: DRBC SQO
Manganese 120 120 Suter and Tsao 1996: Tier Il SCV
Nickel? 45 38 NJDEP 2009: NJSWQS; DRBC 2010: DRBC SQO
Selenium NESV 5 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Titanium NESV NESV Nagpal et al. 2001: British Columbia Water Quality Guidelines
Vanadium 20 20 Suter and Tsao 1996: Tier Il SCV
Zinc? 104 99 NJDEP 2009: NJSWQS; DRBC 2010: DRBC SQO
NOTES:

ESV: Ecological Screening Value
--, Not applicable

DRBC SQO, Delaware River Basin Commission Stream Quality Objectives

ESL, Ecological Screening Level

NESV, No Ecological Screening Value

NJSWQS, New Jersey Surface Water Quality Standards

Tier Il SCV, Tier Il Secondary Chronic Value
a, Hardness dependent criterion calculated based on an average total harndess (as CaCOs) in the Reach 1 and Reach 2 of 85.2 mg/L
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Table 5
Surface Water Ecological Screening Values - Tidal Reach
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

Constituent Ecological Screening Value Source
Volatile Organic Compounds (ug/L)
1,1,1-Trichloroethane 76 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
1,1,2,2-Tetrachloroethane 380 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
1,1-Dichloroethane 47 EPA 2006: EPA Region 3 BTAG Freshwater Benchmarks
1,1-Dichloroethene 65 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
1,2-Dichloroethane 910 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
1,2-Dichloropropane 360 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Acrolein 0.19 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Acrylonitrile 66 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Benzene 114 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Bromodichloromethane 340 EPA 2011 Great Lakes Initiative Toxicity Data Clearinghouse
Bromoform 230 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Carbon tetrachloride 240 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Chlorobenzene 47 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Chlorodibromomethane NESV NESV: No Ecological Screening Value Available
Chloroform 140 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
cis-1,2 Dichloroethene 590 Tier Il SCV. Suter, G.W. , Il, and C.L. Tsao. 1996.
cis-1,3-Dichloropropene 0.055 Tier Il SCV. Suter, G.W. , Il, and C.L. Tsao. 1996.
Ethyl chloride NESV NESV: No Ecological Screening Value Available
Ethylbenzene 14 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Methyl bromide 16 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Methyl chloride 5500 EPA Region 4 Chronic surface water screening benchmark
Methylene chloride 940 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Tetrachloroethylene 45 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Toluene 253 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
trans-1,2-Dichloroethene 970 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
trans-1,3-Dichloropropene 0.055 Tier Il SCV. Suter, G.W. , Il, and C.L. Tsao. 1996.
Trichloroethene 47 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Trichlorofluoromethane 1740 EPA Region 6 Surface Water Screening Benchmarks
Vinyl chloride 930 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Xylenes 27 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
1,1,2-Trichloroethane 500 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
1,1,2-Trichlorotrifluoroethane NESV NESV: No Ecological Screening Value Available
Acetone 1500 EPA 2006: EPA Region 3 BTAG Freshwater Benchmarks
Carbon disulfide 0.92 Suter, G.W. , Il, and C.L. Tsao. 1996. Tier Il SCV
Dichlorodifluoromethane 1960 EPA Region 6 Surface Water Screening Benchmarks
Dichlorofluoromethane NESV NESV: No Ecological Screening Value Available
Semi-Volatile Organic Compounds (ug/L)
1,2-Dichlorobenzene 14 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
1,3-Dichlorobenzene 38 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
1,4-Dichlorobenzene 9.4 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
1,2,4-Trichlorobenzene 30 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
1,2-Diphenylhydrazine 2.7 EPA Region 4 Chronic surface water screening benchmark
1-Naphthylamine NESV NESV: No Ecological Screening Value Available
2,4,6-Trichlorophenol 4.9 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
2,4-Dichlorophenol 11 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
2-Chloroethyl vinyl ether 3540 EPA Region 4 Chronic surface water screening benchmark
2,4-Dimethylphenol 100 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
2,4-Dinitrophenol 19 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
2,4-Dinitrotoluene 44 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
2,6-Dinitrotoluene 81 EPA 2003 Region V Ecological Screening Levels
2-Chlorophenol 24 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
2-Methylnaphthalene 330 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
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Table 5
Surface Water Ecological Screening Values - Tidal Reach
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

Constituent Ecological Screening Value Source
2-Naphthylamine NESV NESV: No Ecological Screening Value Available
2-Nitrophenol 1920 EPA 2006: EPA Region 3 BTAG Freshwater Benchmarks
3,3'-Dichlorobenzidine 4.5 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
4,6-Dinitro-2-Methylphenol NESV NESV: No Ecological Screening Value Available
4-Aminobiphenyl NESV NESV: No Ecological Screening Value Available
4-Bromophenyl phenyl ether 15 EPA 2003 Region V Ecological Screening Levels
4-Chloro-3-Methylphenol NESV NESV: No Ecological Screening Value Available
4-Chloroaniline 232 EPA 2003 Region V Ecological Screening Levels
4-Chlorophenyl phenyl ether NESV NESV: No Ecological Screening Value Available
4-Nitrophenol 60 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Aniline 4.1 EPA 2003 Region V Ecological Screening Levels
Benzidine 3.9 EPA 2006: EPA Region 3 BTAG Freshwater Benchmarks
Bis(2-Chloroethoxy)methane NESV NESV: No Ecological Screening Value Available
Bis(2-Chloroethyl)ether 1900 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Bis(2-Chloroisopropyl)ether NESV NESV: No Ecological Screening Value Available
Bis(2-ethylhexyl)phthalate 16 EPA 2006: EPA Region 3 BTAG Freshwater Benchmarks
Butyl benzyl phthalate 23 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Carbazole NESV NESV: No Ecological Screening Value Available
Diethyl phthalate 110 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Dimethyl phthalate 330 EPA Region 4 Chronic surface water screening benchmark
Di-N-Butyl phthalate 9.7 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Hexachlorobenzene 0.0003 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Hexachlorobutadiene 0.053 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Hexachlorocyclopentadiene 77 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Hexachloroethane 8 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Isophorone 920 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
N-Dioctyl phthalate NESV NESV: No Ecological Screening Value Available
Nitrobenzene 220 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
N-Nitrosodimethylamine 117 EPA 2006: EPA Region 3 BTAG Freshwater Benchmarks
N-Nitrosodi-N-propylamine 20 EPA Region 6 Surface Water Screening Benchmarks
N-Nitrosodiphenylamine 210 EPA 2006: EPA Region 3 BTAG Freshwater Benchmarks
o-Toluidine NESV NESV: No Ecological Screening Value Available
Pentachlorophenol 15 EPA National Recommended Water Quality Criteria 2011
Phenol 180 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Di-n-octylphthalate 22 EPA 2006: EPA Region 3 BTAG Freshwater Benchmarks
Pcn-2 (2-chloronaphthalene) 0.396 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Polycyclic Aromatic Hydrocarbons (ug/L
Acenaphthene 0 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Acenaphthylene 0 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Anthracene 0.035 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Benzo(a)anthracene 0.025 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Benzo(b)fluoranthene 9.07 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Benzo(g,h,i)perylene 7.64 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Benzo(k)fluoranthene NESV NESV: No Ecological Screening Value Available
Benzo[a]pyrene 0.014 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Chrysene 7 EPA Region 6 Surface Water Screening Benchmarks
Dibenz(a,h)anthracene 5 EPA Region 6 Surface Water Screening Benchmarks
Fluoranthene 1.9 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Fluorene 19 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Indeno (1,2,3-cd) pyrene 4.31 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Naphthalene 13 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Phenanthrene 3.6 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Pyrene 0.3 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
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Table 5

Surface Water Ecological Screening Values - Tidal Reach
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

Constituent Ecological Screening Value Source
Pesticides (ug/L)
beta-BHC 0.495 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Endosulfan i 0.056 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Heptachlor 0.0038 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Heptachlor epoxide 0.0038 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Lindane 0.026 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Metals (ug/L) Unfiltered Filtered
Aluminum 87 NESV DRBC 2010: DRBC SQO
Antimony NESV 30 Suter and Tsao 1996: Tier Il SCV
Arsenic NESV 150 NJDEP 2009: NJSWQS; DRBC 2010: DRBC SQO
Barium NESV 220 USEPA Region V ESL: ESL
Cadmium?® 0.81 0.53 NJDEP 2009: NJSWQS; DRBC 2010: DRBC SQO
Chromium? 290 80.3 NJDEP 2009: NJSWQS; DRBC 2010: DRBC SQO
Cobalt NESV 23 Suter and Tsao 1996: Tier Il SCV
Copper? 33.1 30.0 NJDEP 2009: NJSWQS; DRBC 2010: DRBC SQO
Iron 1000 NESV US EPA 2006: NRWQC
Lead NESV 54 NJDEP 2009: NJSWQS; DRBC 2010: DRBC SQO
Manganese NESV 120 Suter and Tsao 1996: Tier Il SCV
Nickel® 183 154 NJDEP 2009: NJSWQS; DRBC 2010: DRBC SQO
Selenium NESV 5 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Titanium 100 NESV Nagpal et al. 2001: British Columbia Water Quality Guidelines
Vanadium NESV 20 Suter and Tsao 1996: Tier Il SCV
Zinc? 420 399 NJDEP 2009: NJSWQS; DRBC 2010: DRBC SQO
Notes:

ESV: Ecological Screening Value
--, Not applicable

DRBC SQO, Delaware River Basin Commission Stream Quality Objectives

ESL, Ecological Screening Level
NESV, No Ecological Screening Value

NJSWQS, New Jersey Surface Water Quality Standards

Tier Il SCV, Tier Il Secondary Chronic Value

a, Hardness dependent criterion calculated based on an average total harndess (as CaCO5) in the Tidal Reach of 440 mg/L
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Table 6

Pore Water Ecological Screening Values

Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

Ecological
Constituent Screening Source
Value
Volatile Organic Compounds (ug/L)
1,1,1-Trichloroethane 2400 USEPA 2008: Equilibrium Partitioning Sediment Benchmarks (ESBs) for Nonionic Organics
1,1,2,2-Tetrachloroethane 3700 USEPA 2008: Equilibrium Partitioning Sediment Benchmarks (ESBs) for Nonionic Organics
1,1-Dichloroethane 47 EPA 2006: EPA Region 3 BTAG Freshwater Benchmarks
1,1-Dichloroethene 65 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
1,2-Dichloroethane 910 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
1,2-Dichloropropane 360 NJDEP 2009: Freshwater (FW?2) Chronic Aquatic Criteria
Acrolein 0.19 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Acrylonitrile 66 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Benzene 5300 USEPA 2008: Equilibrium Partitioning Sediment Benchmarks (ESBs) for Nonionic Organics
Bromodichloromethane 340 EPA 2011 Great Lakes Initiative Toxicity Data Clearinghouse aquatic life, chronic concentrations
Bromoform 230 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Carbon tetrachloride 240 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Chlorobenzene 880 USEPA 2008: Equilibrium Partitioning Sediment Benchmarks (ESBs) for Nonionic Organics
Chlorodibromomethane NESV NESV: No Ecological Screening Value Available
Chloroform 140 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
cis-1,2 Dichloroethene 590 Tier Il SCV. Suter, G.W. , Il, and C.L. Tsao. 1996.
cis-1,3-Dichloropropene 0.055 Tier Il SCV. Suter, G.W. , Il, and C.L. Tsao. 1996.
Ethyl chloride NESV NESV: No Ecological Screening Value Available
Ethylbenzene 790 USEPA 2008: Equilibrium Partitioning Sediment Benchmarks (ESBs) for Nonionic Organics
Methyl bromide 16 NJDEP 2009: Freshwater (FW?2) Chronic Aquatic Criteria
Methyl chloride 5500 EPA Region 4 Chronic surface water screening benchmark
Methylene chloride 940 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Tetrachloroethylene 45 NJDEP 2009: Freshwater (FW?2) Chronic Aquatic Criteria
Toluene 1600 USEPA 2008: Equilibrium Partitioning Sediment Benchmarks (ESBs) for Nonionic Organics
trans-1,2-Dichloroethene 970 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
trans-1,3-Dichloropropene 0.055 Tier Il SCV. Suter, G.W. , Il, and C.L. Tsao. 1996.
Trichloroethene 1400 USEPA 2008: Equilibrium Partitioning Sediment Benchmarks (ESBs) for Nonionic Organics
Trichlorofluoromethane 1740 EPA Region 6 Surface Water Screening Benchmarks
Vinyl chloride 930 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Xylenes 27 NJDEP 2009: Freshwater (FW?2) Chronic Aquatic Criteria
1,1,2-Trichloroethane 500 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
1,1,2-Trichlorotrifluoroethane NESV NESV: No Ecological Screening Value Available
Acetone 1500 EPA 2006: EPA Region 3 BTAG Freshwater Benchmarks
Carbon disulfide 0.92 Suter, G.W. , Il, and C.L. Tsao. 1996. Tier Il SCV
Dichlorodifluoromethane 1960 EPA Region 6 Surface Water Screening Benchmarks
Dichlorofluoromethane NESV NESV: No Ecological Screening Value Available
Semi-Volatile Organic Compounds (ug/L)
1,2,4-Trichlorobenzene 120 USEPA 2008: Equilibrium Partitioning Sediment Benchmarks (ESBs) for Nonionic Organics
1,2-Dichlorobenzene 330 USEPA 2008: Equilibrium Partitioning Sediment Benchmarks (ESBs) for Nonionic Organics
1,2-Diphenylhydrazine 2.7 EPA Region 4 Chronic surface water screening benchmark
1,3-Dichlorobenzene 330 USEPA 2008: Equilibrium Partitioning Sediment Benchmarks (ESBs) for Nonionic Organics
1,4-Dichlorobenzene 340 USEPA 2008: Equilibrium Partitioning Sediment Benchmarks (ESBs) for Nonionic Organics
1-Naphthylamine NESV NESV: No Ecological Screening Value Available
2,4,6-Trichlorophenol 4.9 NJDEP 2009: Freshwater (FW?2) Chronic Aquatic Criteria
2,4-Dichlorophenol 11 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
2,4-Dimethylphenol 100 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
2,4-Dinitrophenol 19 NJDEP 2009: Freshwater (FW?2) Chronic Aquatic Criteria
2,4-Dinitrotoluene 44 NJDEP 2009: Freshwater (FW?2) Chronic Aquatic Criteria
2,6-Dinitrotoluene 81 EPA 2003 Region V Ecological Screening Levels
2-Chloroethyl vinyl ether 3540 EPA Region 4 Chronic surface water screening benchmark
2-Chloronaphthalene 0.396 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
2-Chlorophenol 24 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
2-Methylnaphthalene 72.2 USEPA 2003: Equilibrium Partitioning Sediment Benchmarks (ESBs) for PAH Mixtures
2-Methylphenol 67.0 EPA Region 5 ESL Chronic surface water screening benchmark
2-Naphthylamine NESV NESV: No Ecological Screening Value Available
2-Nitrophenol 1920 EPA 2006: EPA Region 3 BTAG Freshwater Benchmarks
3,3'-Dichlorobenzidine 4.5 NJDEP 2009: Freshwater (FW?2) Chronic Aquatic Criteria
4,6-Dinitro-2-Methylphenol NESV NESV: No Ecological Screening Value Available
4-Aminobiphenyl NESV NESV: No Ecological Screening Value Available
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Table 6
Pore Water Ecological Screening Values
Revised Salem Canal Screening-Level Ecological Risk Assessment

Chemours Chambers Works, Deepwater, New Jersey

Ecological
Constituent Screening Source
Value
4-Bromophenyl phenyl ether 15 EPA 2003 Region V Ecological Screening Levels
4-Chloro-3-Methylphenol NESV NESV: No Ecological Screening Value Available
4-Chloroaniline 232 EPA 2003 Region V Ecological Screening Levels
4-Chlorophenyl phenyl ether NESV NESV: No Ecological Screening Value Available
4-Methylphenol 25.0 EPA Region 5 ESL Chronic surface water screening benchmark
4-Nitrophenol 60 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Aniline 4.1 EPA 2003 Region V Ecological Screening Levels
Benzidine 3.9 EPA 2006: EPA Region 3 BTAG Freshwater Benchmarks
Bis(2-Chloroethoxy)methane NESV NESV: No Ecological Screening Value Available
Bis(2-Chloroethyl)ether 1900 NJDEP 2009: Freshwater (FW?2) Chronic Aquatic Criteria
Bis(2-Chloroisopropyl)ether NESV NESV: No Ecological Screening Value Available
Bis(2-ethylhexyl)phthalate 16 EPA 2006: EPA Region 3 BTAG Freshwater Benchmarks
Butyl benzyl phthalate 23 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Carbazole NESV NESV: No Ecological Screening Value Available
Diethyl phthalate 110 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Dimethyl phthalate 330 EPA Region 4 Chronic surface water screening benchmark
Di-N-Butyl phthalate 9.7 NJDEP 2009: Freshwater (FW?2) Chronic Aquatic Criteria
Di-n-octylphthalate 22 EPA 2006: EPA Region 3 BTAG Freshwater Benchmarks
Hexachlorobenzene 0.0003 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Hexachlorobutadiene 0.053 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
Hexachlorocyclopentadiene 77 NJDEP 2009: Freshwater (FW?2) Chronic Aquatic Criteria
Hexachloroethane 160 USEPA 2008: Equilibrium Partitioning Sediment Benchmarks (ESBs) for Nonionic Organics
Isophorone 920 NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
N-Dioctyl phthalate NESV NESV: No Ecological Screening Value Available
Nitrobenzene 220 NJDEP 2009: Freshwater (FW?2) Chronic Aquatic Criteria
N-Nitrosodimethylamine 117 EPA 2006: EPA Region 3 BTAG Freshwater Benchmarks
N-Nitroso-di-n-propylamine 20 EPA Region 6 Surface Water Screening Benchmarks
N-Nitrosodiphenylamine 210 EPA 2006: EPA Region 3 BTAG Freshwater Benchmarks
o-Toluidine NESV NESV: No Ecological Screening Value Available
Pentachlorophenol 15 EPA National Recommended Water Quality Criteria 2011
Phenol 180 NJDEP 2009: Freshwater (FW?2) Chronic Aquatic Criteria
Polycyclic Aromatic Hydrocarbons (ug/L)
Acenaphthene 55.9 USEPA 2003: Equilibrium Partitioning Sediment Benchmarks (ESBs) for PAH Mixtures
Acenaphthylene 307 USEPA 2003: Equilibrium Partitioning Sediment Benchmarks (ESBs) for PAH Mixtures
Anthracene 20.7 USEPA 2003: Equilibrium Partitioning Sediment Benchmarks (ESBs) for PAH Mixtures
Benzo(a)anthracene 2.23 USEPA 2003: Equilibrium Partitioning Sediment Benchmarks (ESBs) for PAH Mixtures
Benzo(b)fluoranthene 0.677 USEPA 2003: Equilibrium Partitioning Sediment Benchmarks (ESBs) for PAH Mixtures
Benzo(g,h,i)perylene 0.439 USEPA 2003: Equilibrium Partitioning Sediment Benchmarks (ESBs) for PAH Mixtures
Benzo(k)fluoranthene 0.642 USEPA 2003: Equilibrium Partitioning Sediment Benchmarks (ESBs) for PAH Mixtures
Benzo(a)pyrene 0.957 USEPA 2003: Equilibrium Partitioning Sediment Benchmarks (ESBs) for PAH Mixtures
Chrysene 2.04 USEPA 2003: Equilibrium Partitioning Sediment Benchmarks (ESBs) for PAH Mixtures
Dibenz(a,h)anthracene 0.283 USEPA 2003: Equilibrium Partitioning Sediment Benchmarks (ESBs) for PAH Mixtures
Fluoranthene 7.11 USEPA 2003: Equilibrium Partitioning Sediment Benchmarks (ESBs) for PAH Mixtures
Fluorene 39.3 USEPA 2003: Equilibrium Partitioning Sediment Benchmarks (ESBs) for PAH Mixtures
Indeno (1,2,3-cd) pyrene 0.275 USEPA 2003: Equilibrium Partitioning Sediment Benchmarks (ESBs) for PAH Mixtures
Naphthalene 194 USEPA 2003: Equilibrium Partitioning Sediment Benchmarks (ESBs) for PAH Mixtures
Phenanthrene 19.1 USEPA 2003: Equilibrium Partitioning Sediment Benchmarks (ESBs) for PAH Mixtures
Pyrene 10.1 USEPA 2003: Equilibrium Partitioning Sediment Benchmarks (ESBs) for PAH Mixtures
Notes:

ESV: Ecological Screening Value
--, Not applicable

DRBC SQO, Delaware River Basin Commission Stream Quality Objectives

ESL, Ecological Screening Level
NESV: No Ecological Screening Value

NJSWQS, New Jersey Surface Water Quality Standards

Tier Il SCV, Tier Il Secondary Chronic Value

a, Hardness dependent criterion calculated based on an average total harndess (as CaCO;) in Reach 1 and Reach 2 of 85 mg/L
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Table 7

Former Seep Area - Preliminary Exposure Estimate for Bulk Sediment (0-0.5 feet)
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

: Number of Number of Detection '\éi)t(;?tl;? Location of vear Maxim.um Ecol.ogical Hazard :
Constituent . ; . Concentration |Screening Value| Source . COPEC? Rationale
Samples Detections Frequency Concentration Maximum Quotient
Sampled (ng/kg)
(Hg/kg)

Volatile Organic Compounds (1g/kg)
1,1,2-Trichlorotrifluoroethane 118 1 1% 13 SCD100 2011 14159 5 <1 No [Maximum] < ESV
1,2-Dichloroethane 122 1 1% 36 SCD100 2011 260 1 <1 No [Maximum] < ESV
1,2,4-Trimethylbenzene 93 2 2% 27 SCD139 2015 11487 5 <1 No [Maximum] < ESV
1,3,5-Trimethylbenzene 93 1 1% 7 SCD147 2015 11527 5 <1 No [Maximum] < ESV
2-Chlorotoluene 93 10 11% 33 SCD147 2015 11611 5 <1 No [Maximum] < ESV
4-Chlorotoluene 93 3 3% 21 SCD147 2015 NESV — — Yes No ESV Available
4-1sopropyltoluene 93 7 8% 380 SCD139 2015 3513 5 <1 No [Maximum] < ESV
Acetone 118 84 71% 1300 SCD139 2015 9.9 2 131 Yes [Maximum] > ESV
Benzene 121 51 42% 3100 SCD103 2011 142 1 21.8 Yes [Maximum] > ESV
sec-Butylbenzene 93 1 1% 21 SCD139 2015 NESV — — Yes No ESV Available
Carbon disulfide 118 87 74% 2100 SCD139 2015 23.9 2 87.9 Yes [Maximum] > ESV
Chlorobenzene 121 117 97% 230000 SCD103 2011 291 1 790 Yes [Maximum] > ESV
cis-1,2 Dichloroethene 121 1 1% 35 SCD100 2011 654 2 <1 No [Maximum] < ESV
Cumene 93 5 5% 97 SCD139 2015 86 3 1.1 Yes [Maximum] > ESV
Dichlorofluoromethane 118 1 1% 110 SCD100 2011 10659 5 <1 No [Maximum] < ESV
Ethylbenzene 121 7 6% 34 SCD100 2011 175 1 <1 No [Maximum] < ESV
Hexane 93 2 2% 11 SCD139 2015 39.6 3 <1 No [Maximum] < ESV
Methyl ethyl ketone 93 57 61% 75 SCD143 2015 42.4 2 1.8 Yes [Maximum] > ESV
Methylene chloride 121 2 2% 16 SCD100 2011 159 1 <1 No [Maximum] < ESV
N-propylbenzene 93 1 1% 16 SCD137 2015 11507 5 <1 No [Maximum] < ESV
Tetrachloroethene 122 1 1% 160 SCD100 2011 990 1 <1 No [Maximum] < ESV
Toluene 121 33 27% 1200 SCD141 2015 1220 1 <1 No [Maximum] < ESV
Trichloroethene 121 1 1% 97 SCD100 2011 112 1 <1 No [Maximum] < ESV
Vinyl chloride 120 1 1% 33 SCD100 2011 202 1 <1 No [Maximum] < ESV
Meta- and para-xylene 93 11 12% 62 SCD139 2015 9755 5 <1 No [Maximum] < ESV
Ortho-xylene 93 3 3% 10 SCD139 2015 9662 5 <1 No [Maximum] < ESV
Xylenes 118 21 18% 560 SCD103 2011 433 1 1.3 Yes [Maximum] > ESV
Semi-Volatile Organic Compounds (ug/kg)
1,2,4-Trichlorobenzene 109 5 5% 160 SCD97 2011 5062 1 <1 No [Maximum] < ESV
1,2-Dichlorobenzene 132 53 40% 110000 SCD97 2011 294 1 374 Yes [Maximum] > ESV
1,3-Dichlorobenzene 132 33 25% 6800 SCD93 2011 1315 1 5.2 Yes [Maximum] > ESV
1,4-Dichlorobenzene 132 80 61% 39000 SCD93 2011 318 1 123 Yes [Maximum] > ESV
1-Naphthylamine 108 14 13% 4400 SCD87 2011 15292 5 <1 No [Maximum] < ESV
2-Chlorophenol 108 12 11% 140 SCD151 2015 31.9 1 4.4 Yes [Maximum] > ESV
2-Naphthylamine 108 6 6% 3200 SCD93 2011 NESV — — Yes No ESV Available
4-Chloroaniline 108 19 18% 590 SCD89 2011 146 2 4 Yes [Maximum] > ESV
4-Methylphenol (p-Cresol) 70 2 3% 97 SCD151 2015 288 5 <1 No [Maximum] < ESV
Aniline 109 11 10% 12000 SCD97 2011 1 5 12000 Yes [Maximum] > ESV
Biphenyl 70 5 7% 220 SCD151 2015 1220 3 <1 No [Maximum] < ESV
Bis(2-ethylhexyl)phthalate 109 2 2% 1200 SCD146 2016 182 1 6.6 Yes [Maximum] > ESV
Carbazole 108 17 16% 470 SCD151 2015 68.61356603 — 6.8 Yes [Maximum] > ESV
2-Chloronaphthalene 109 1 1% 110 SCD93 2011 9042 1 <1 No [Maximum] < ESV
Dibenzofuran 70 7 10% 760 SCD139 2015 2000 6 <1 No [Maximum] < ESV
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Table 7

Former Seep Area - Preliminary Exposure Estimate for Bulk Sediment (0-0.5 feet)
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

. Maximum . Year Maximum Ecological
: Number of Number of Detection Detected Location of ; ; Hazard :
Constituent . ; . Concentration |Screening Value| Source . COPEC? Rationale
Samples Detections Frequency Concentration Maximum Quotient
Sampled (ng/kg)
(Hg/kg)

Diphenyl ether 70 20 29% 720 SCD150 2015 39284 5 <1 No [Maximum] < ESV
Hexachlorobenzene 108 1 1% 41 SCD109 2011 20 1 21 Yes [Maximum] > ESV
2-Methylnaphthalene 70 44 63% 230 SCD151 2015 70 1 3.3 Yes [Maximum] > ESV
Nitrobenzene 109 1 1% 110 SCD137 2015 145 1 <1 No [Maximum] < ESV
N-Nitrosodiphenylamine 108 40 37% 12000 SCD151 2015 2680 3 4.5 Yes [Maximum] > ESV
O-Toluidine 109 7 6% 4300 SCD97 2011 886 — 4.9 Yes [Maximum] > ESV
Phenol 107 8 7% 850 SCD159 2015 49.1 1 17.3 Yes [Maximum] > ESV
Polycyclic Aromatic Hydrocarbons (ng/kg)
Acenaphthene 109 56 51% 1100 SCD139 2015 6.71 1 164 Yes [Maximum] > ESV
Acenaphthylene 109 72 66% 160 SCD151 2015 5.87 1 27.3 Yes [Maximum] > ESV
Anthracene 109 91 83% 1700 SCD155 2015 220 1 7.7 Yes [Maximum] > ESV
Benzo(a)anthracene 109 105 96% 1200 SCD151 2015 320 1 3.8 Yes [Maximum] > ESV
Benzo(b)fluoranthene 109 105 96% 1900 SCD151 2015 10400 1 <1 No [Maximum] < ESV
Benzo(g,h,i)perylene 109 105 96% 920 SCD151 2015 170 1 54 Yes [Maximum] > ESV
Benzo(k)fluoranthene 109 105 96% 740 SCD151 2015 240 1 3.1 Yes [Maximum] > ESV
Benzo[a]pyrene 109 105 96% 1400 SCD151 2015 370 1 3.8 Yes [Maximum] > ESV
Chrysene 109 105 96% 1400 SCD151 2015 340 1 4.1 Yes [Maximum] > ESV
Dibenz(a,h)anthracene 109 83 76% 270 SCD151 2015 60 1 4.5 Yes [Maximum] > ESV
Fluoranthene 109 103 94% 2200 SCD151 2015 750 1 29 Yes [Maximum] > ESV
Fluorene 109 67 61% 1100 SCD97 2011 190 1 5.8 Yes [Maximum] > ESV
Indeno (1,2,3-Cd) pyrene 109 104 95% 840 SCD151 2015 200 1 4.2 Yes [Maximum] > ESV
Naphthalene 109 96 88% 6400 SCD119 2011 176 2 36.4 Yes [Maximum] > ESV
Phenanthrene 109 103 94% 2100 SCD97 2011 560 1 3.8 Yes [Maximum] > ESV
Pyrene 109 105 96% 1900 SCD151 2015 490 1 3.9 Yes [Maximum] > ESV

Total PAHs (detects only) 109 105 96% 17290 SCD151 2015 4000 4 4.3 Yes [Maximum] > ESV

Total PAHs (detects + 1/2 mdl) 109 109 100% 17290 SCD151 2015 4000 4 4.3 Yes [Maximum] > ESV
NOTES:

ESV: Ecological Screening Value

NESV: No Ecological Screening level

Sources:

1. NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELSs)

2. USEPA Region V Ecological Screening Levels

3. EPA 2006: EPA Region 3 BTAG Freshwater Sediment Benchmarks

4. MacDonald et al. 2000: Consensus-based sediment quality guidelines for freshwater ecosystems
5. Calculated using equilbrium partitioning (see Appendix E)

6. EPA ECOTOX Thresholds Sediment Screening Benchmark
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Table 8

Former Seep Area - Preliminary Exposure Estimate for Bulk Sediment (0.5-1.0 feet)
Revised Salem Canal Screening-Level Ecological Risk Assessment

Chemours Chambers Works, Deepwater, New Jersey

. Maximum . Year Maximum Ecological
Constituent Number of Numbgr of Detection Detecteq Loca.tlon of Concentration |Screening Value| Source Hazgrd COPEC? Rationale
Samples Detections Frequency Concentration Maximum Quotient
Sampled (ug/kg)
(Hg/kg)
Volatile Organic Compounds (ug/kg)
1,2,4-Trimethylbenzene 22 1 5% 6 SCD137 2015 11487 5 <1 No [Maximum] < ESV
2-Chlorotoluene 22 1 5% 8 SCD137 2015 11611 5 <1 No [Maximum] < ESV
Cumene 22 3 14% 26 SCD137 2015 86 3 <1 No [Maximum] < ESV
Hexane 22 2 9% 5 SCD137 2015 39.6 3 <1 No [Maximum] < ESV
Meta- and para-xylene 22 2 9% 4 SCD137 2015 9755 5 <1 No [Maximum] < ESV
Methyl ethyl ketone 22 8 36% 27 SCD158 2015 42.4 2 <1 No [Maximum] < ESV
sec-Butylbenzene 22 2 9% 7 SCD137 2015 NESV — — Yes No ESV Available
1,2-Dichloroethane 60 1 2% 11 SCD92 2011 260 1 <1 No [Maximum] < ESV
Benzene 60 38 63% 7300 SCD93 2011 142 1 51.4 Yes [Maximum] > ESV
Chlorobenzene 60 59 98% 200000 SCD103 2011 291 1 687 Yes [Maximum] > ESV
cis-1,2 Dichloroethene 60 2 3% 9 SCD96 2011 654 2 <1 No [Maximum] < ESV
Ethylbenzene 60 8 13% 130 SCD108 2011 175 1 <1 No [Maximum] < ESV
Methylene chloride 60 1 2% 23 SCD81 2009 159 1 <1 No [Maximum] < ESV
Tetrachloroethene 60 2 3% 440 SCD100 2011 990 1 <1 No [Maximum] < ESV
Toluene 60 8 13% 530 SCD97 2011 1220 1 <1 No [Maximum] < ESV
Trichloroethene 60 1 2% 6 SCD92 2011 112 1 <1 No [Maximum] < ESV
Xylenes 57 19 33% 4300 SCD97 2011 433 1 9.9 Yes [Maximum] > ESV
Acetone 57 28 49% 450 SCD118 2011 9.9 2 45.5 Yes [Maximum] > ESV
Carbon disulfide 57 29 51% 480 SCD112 2011 23.9 2 20.1 Yes [Maximum] > ESV
Dichlorofluoromethane 57 2 4% 62 SCD96 2011 10659 5 <1 No [Maximum] < ESV
Semi-Volatile Organic Compounds (ug/kg)
2-Methylnaphthalene 22 18 82% 220 SCD137 2015 70 1 3.1 Yes [Maximum] > ESV
Biphenyl 22 3 14% 78 SCD149 2015 1220 3 <1 No [Maximum] < ESV
Dibenzofuran 22 2 9% 180 SCD153 2015 2000 6 <1 No [Maximum] < ESV
Diphenyl ether 22 13 59% 970 SCD146 2015 39284 5 <1 No [Maximum] < ESV
1,2-Dichlorobenzene 25 9 36% 4100 SCD78 2009 294 1 13.9 Yes [Maximum] > ESV
1,3-Dichlorobenzene 25 6 24% 680 SCD150 2015 1315 1 <1 No [Maximum] < ESV
1,4-Dichlorobenzene 25 14 56% 6700 SCD78 2009 318 1 21.1 Yes [Maximum] > ESV
1-Naphthylamine 25 2 8% 1200 SCD150 2015 15292 5 <1 No [Maximum] < ESV
2-Chlorophenol 25 3 12% 330 SCD146 2015 31.9 1 10.3 Yes [Maximum] > ESV
2-Naphthylamine 25 1 4% 520 SCD155 2015 NESV — — Yes No ESV Available
4-Chloroaniline 25 4 16% 620 SCD137 2015 146 2 4.2 Yes [Maximum] > ESV
Aniline 25 3 12% 2600 SCD147 2015 1 5 2600 Yes [Maximum] > ESV
Carbazole 25 3 12% 160 SCD153 2015 68.6 5 2.3 Yes [Maximum] > ESV
N-Nitrosodiphenylamine 25 11 44% 5900 SCD147 2015 2680 3 2.2 Yes [Maximum] > ESV
O-Toluidine 25 1 4% 8800 SCD143 2015 886 — 9.9 Yes [Maximum] > ESV
Phenol 25 1 4% 230 SCD137 2015 49.1 1 4.7 Yes [Maximum] > ESV
Polycyclic Aromatic Hydrocarbons (png/kg)
Acenaphthene 25 15 60% 1400 SCD153 2015 6.71 1 209 Yes [Maximum] > ESV
Acenaphthylene 25 14 56% 200 SCD146 2015 5.87 1 34.1 Yes [Maximum] > ESV
Anthracene 25 21 84% 2700 SCD137 2015 220 1 12.3 Yes [Maximum] > ESV
Benzo(a)anthracene 25 22 88% 410 SCD146 2015 320 1 1.3 Yes [Maximum] > ESV
Benzo(b)fluoranthene 25 22 88% 490 SCD146 2015 10400 1 <1 No [Maximum] < ESV
Benzo(g,h,i)perylene 25 22 88% 320 SCD146 2015 170 1 1.9 Yes [Maximum] > ESV
Benzo(k)fluoranthene 25 22 88% 240 SCD146 2015 240 1 1.0 No [Maximum] = ESV

Final SLERA Tables_0719.xlsm
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Table 8

Former Seep Area - Preliminary Exposure Estimate for Bulk Sediment (0.5-1.0 feet)
Revised Salem Canal Screening-Level Ecological Risk Assessment

Chemours Chambers Works, Deepwater, New Jersey

. Maximum . Year Maximum Ecological
Constituent Number of Numbgr of Detection Detecteq Loca.tlon of Concentration |Screening Value| Source Hazgrd COPEC? Rationale
Samples Detections Frequency Concentration Maximum Quotient
Sampled (ug/kg)
(ug/kg)

Benzo[a]pyrene 25 22 88% 360 SCD146 2015 370 1 <1 No [Maximum] < ESV
Chrysene 25 22 88% 600 SCD146 2015 340 1 1.8 Yes [Maximum] > ESV
Dibenz(a,h)anthracene 25 17 68% 100 SCD146 2015 60 1 1.7 Yes [Maximum] > ESV
Fluoranthene 25 23 92% 1300 SCD137 2015 750 1 1.7 Yes [Maximum] > ESV
Fluorene 25 15 60% 230 SCD146 2015 190 1 1.2 Yes [Maximum] > ESV
Indeno (1,2,3-Cd) pyrene 25 21 84% 250 SCD146 2015 200 1 1.3 Yes [Maximum] > ESV
Naphthalene 25 22 88% 910 SCD146/SCD147 2015 176 2 5.2 Yes [Maximum] > ESV
Phenanthrene 25 22 88% 940 SCD137 2015 560 1 1.7 Yes [Maximum] > ESV
Pyrene 25 22 88% 1100 SCD137 2015 490 1 2.2 Yes [Maximum] > ESV

Total PAHs (detects only) 25 24 96% 8485 SCD137 2015 4000 4 2.1 Yes [Maximum] > ESV

Total PAHs (detects + 1/2 mdl) 25 25 100% 8800 SCD78 2009 4000 4 2.2 Yes [Maximum] > ESV

Notes:
ESV: Ecological Screening Value
Sources:

oo~

Final SLERA Tables_0719.xlsm

NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
USEPA Region V Ecological Screening Levels
EPA 2006: EPA Region 3 BTAG Freshwater Sediment Benchmarks
MacDonald et al. 2000: Consensus-based sediment quality guidelines for freshwater ecosystems
Calculated using equilbrium partitioning (see Appendix E)
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Table 9

Former Seep Area - Preliminary Exposure Estimate for Pore Water (0-0.5 feet)
Revised Salem Canal Screening-Level Ecological Risk Assessment

Chemours Chambers Works, Deepwater, New Jersey

Constituent Number of Numbgr of Detection Maximum Ecol.ogical Ha;ard COPEC? Rationale
Samples Detections Frequency Concentration | Screening Value Quotientyx

Volatile Organic Compounds (ug/L)
Acetone 109 8 7% 9 1500 <1 No [Maximum] < ESV
Benzene 109 24 22% 63 5300 <1 No [Maximum] < ESV
Chlorobenzene 109 75 69% 3800 880 4.3 Yes [Maximum] > ESV
Methylene chloride 109 25 23% 10 940 <1 No [Maximum] < ESV
Toluene 109 2 2% 0.5 1600 <1 No [Maximum] < ESV
Xylene (Total) 109 2 2% 0.8 27 <1 No [Maximum] < ESV
Vinyl chloride 109 2 2% 0.3 930 <1 No [Maximum] < ESV
Semi-Volatile Organic Compounds (ug/L)
1,1-Dichloroethane 109 1 1% 0.6 47 <1 No [Maximum] < ESV
1,2-Dichlorobenzene 154 4 3% 5 330 <1 No [Maximum] < ESV
1,3-Dichlorobenzene 154 2 1% 7 330 <1 No [Maximum] < ESV
1,4-Dichlorobenzene 154 12 8% 58 340 <1 No [Maximum] < ESV
2-Chlorophenol 45 7 16% 17 24 <1 No [Maximum] < ESV
2-Methylnaphthalene 45 2 4% 4 72.2 <1 No [Maximum] < ESV
2-Methylphenol 45 1 2% 6 67 <1 No [Maximum] < ESV
4-Methylphenol 45 2 4% 3 25 <1 No [Maximum] < ESV
Aniline 45 2 4% 4 4.1 <1 No [Maximum] < ESV
Bis(2-ethylhexyl)phthalate 45 1 2% 180 16 11.3 Yes [Maximum] > ESV
O-Toluidine 45 6 13% 10 NESV — Yes No Available ESV
Phenol 45 1 2% 12 180 <1 No [Maximum] < ESV
Polycyclic Aromatic Hydrocarbons (ug/L)
Naphthalene | 45 9 20% 7 194 <1 No [Maximum] < ESV
Notes:

ESV: Ecological Screening Value

NESV: No Ecological Screening Value

Sources:

1. NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria

2. USEPA Region V Ecological Screening Levels; units expressed in ug/kg (not converted)

3. EPA 2006: EPA Region 3 BTAG Freshwater Benchmarks

4. USEPA 2008: Equilibrium Partitioning Sediment Benchmarks (ESBs) for Nonionic Organics
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Table 10
Former Seep Area - Preliminary Exposure Estimate for Pore Water (0.5-0.75 feet)
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

. Number of Number of Detection Maximum Ecological Hazard .

Constituent Samples Detections Frequency Detection Screening Value Quotientyay COPEC? G
Volatile Organic Compounds (ug/L)
1,2-Dichloroethane 57 2 4% 0.6 910 <1 No [Maximum] < ESV
Benzene 57 35 61% 270 5300 <1 No [Maximum] < ESV
Chlorobenzene 57 53 93% 4800 880 5.5 Yes [Maximum] > ESV
cis-1,2-Dichloroethene 57 2 4% 0.5 590 <1 No [Maximum] < ESV
Ethylbenzene 57 1 2% 1 790 <1 No [Maximum] < ESV
Methylene chloride 57 12 21% 9 940 <1 No [Maximum] < ESV
Toluene 57 4 7% 0.8 1600 <1 No [Maximum] < ESV
Vinyl chloride 57 2 4% 0.7 930 <1 No [Maximum] < ESV
Xylene (Total) | 57 16 28% 5 27 <1 No [Maximum] < ESV
Semi-Volatile Organic Compounds (ug/L)
1,2-Dichlorobenzene 95 9 9% 35 330 <1 No [Maximum] < ESV
1,3-Dichlorobenzene 95 7 7% 6 330 <1 No [Maximum] < ESV
1,4-Dichlorobenzene 95 22 23% 56 340 <1 No [Maximum] < ESV
2-Chlorophenol 38 16 42% 27 24 1.1 Yes [Maximum] > ESV
2-Methylnaphthalene 38 4 11% 5 72.2 <1 No [Maximum] < ESV
4-Methylphenol 38 1 3% 15 NESV — Yes No Available ESV
2-Naphthylamine 38 1 3% 49 NESV — Yes No Available ESV
Aniline 38 4 11% 7 4.1 1.7 Yes [Maximum] > ESV
Bis(2-ethylhexyl)phthalate 38 1 3% 200 16 12.5 No [Maximum] > ESV; DF < 5%
o-Toluidine 38 21 55% 240 NESV — Yes No Available ESV
Phenol 38 4 11% 8 180 <1 No [Maximum] < ESV
Polycyclic Aromatic Hydrocarbons (ug/L)
Fluorene 38 2 5% 0.9 39.3 <1 No [Maximum] < ESV
Naphthalene 38 19 50% 17 194 <1 No [Maximum] < ESV
Notes:

ESV: Ecological Screening Value

NESV: No Ecological Screening Value

Sources:

1. NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria

2. USEPA Region V Ecological Screening Levels; units expressed in pg/kg (not converted)
3. EPA 2006: EPA Region 3 BTAG Freshwater Benchmarks
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Table 11

Former Seep Area - Preliminary Exposure Estimate for Pore Water (0.75-1 feet)
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

. Number of Number of Detection Maximum Ecological Hazard .

Constituent Samples Detections Frequency Detection Screening Value Quotientyay COPEC? G
Volatile Organic Compounds (ug/L)
1,2-Dichloroethane 25 1 4% 0.8 910 <1 No [Maximum] < ESV
Benzene 25 20 80% 460 5300 <1 No [Maximum] < ESV
Chlorobenzene 25 24 96% 5000 880 5.7 Yes [Maximum] > ESV
CHLOROFORM 25 1 4% 0.7 140 <1 No [Maximum] < ESV
cis-1,2-Dichloroethene 25 1 4% 0.6 590 <1 No [Maximum] < ESV
Ethylbenzene 25 1 4% 1 790 <1 No [Maximum] < ESV
Methylene chloride 25 7 28% 9 940 <1 No [Maximum] < ESV
Toluene 25 4 16% 0.9 1600 <1 No [Maximum] < ESV
Vinyl chloride 25 1 4% 0.9 930 <1 No [Maximum] < ESV
Xylene (Total) 25 9 36% 7 27 <1 No [Maximum] < ESV
Semi-Volatile Organic Compounds (ug/L)
1,2-Dichlorobenzene 31 3 10% 32 330 <1 No [Maximum] < ESV
1,3-Dichlorobenzene 31 4 13% 6 330 <1 No [Maximum] < ESV
1,4-Dichlorobenzene 31 13 42% 54 340 <1 No [Maximum] < ESV
2-Chlorophenol 6 5 83% 26 24 1.1 Yes [Maximum] > ESV
2-Naphthylamine 6 1 17% 65 NESV — Yes No Available ESV
Aniline 6 3 50% 16 4.1 3.9 Yes [Maximum] > ESV
Bis(2-ethylhexyl)phthalate 6 1 17% 79 16 4.9 Yes [Maximum] > ESV
N-Nitrosodiphenylamine 6 1 17% 4 210 <1 No [Maximum] < ESV
o-Toluidine 6 6 100% 220 NESV — Yes No Available ESV
Phenol 6 1 17% 6 180 <1 No [Maximum] < ESV
Polycyclic Aromatic Hydrocarbons (ug/L)
Naphthalene | 7 4 57% 11 194 <1 No [Maximum] < ESV
Notes:

ESV: Ecological Screening Value

NESV: No Ecological Screening Value

Sources:

1. NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria

2. USEPA Region V Ecological Screening Levels; units expressed in pg/kg (not converted)
3. EPA 2006: EPA Region 3 BTAG Freshwater Benchmarks
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Reference Reach - Bulk Sediment Screening Summary (0-0.5 feet)
Revised Salem Canal Screening-Level Ecological Risk Assessment

Table 12

Chemours Chambers Works, Deepwater, New Jersey

Final SLERA Tables_0719.xIsm

Number of Number of Detection Maximum Ecologl.cal LS
Analyte Samples Detections Frequency Detecteq Screening ESV
Concentration Value Exceedances

Carbazole 9 0 0% 0 76 0
Diphenyl Ether 9 0 0% 0 39284 0
N-Nitrosodiphenylamine 9 0 0% 0 2680 0
Pentachlorobenzene 9 0 0% 0 690 0
Bis(2-Ethylhexyl)Phthalate 9 0 0% 0 182 0
Dieldrin 3 0 0% 0 1.9 0
Endosulfan Sulfate 3 0 0% 0 34.6 0
Endrin Aldehyde 3 0 0% 0 480 0
Gamma Chlordane 3 0 0% 0 NESV 0
Alpha-BHC 3 0 0% 0 6 0
Lindane 3 0 0% 0 3 0
SVOCs (ug/kg)
2-Methylnaphthalene 9 7 78% 89 70
Benzo(B)Fluoranthene 9 9 100% 160 10400
PAHSs (ug/kg)
Acenaphthene 9 3 33% 14 6.71 3
Acenaphthylene 9 7 78% 29 5.87 7
Anthracene 9 7 78% 38 220 0
Benzo(A)Anthracene 9 9 100% 98 320 0
Benzo(G,H,l)Perylene 9 9 100% 89 170 0
Benzo(K)Fluoranthene 9 8 89% 58 240 0
Benzo[A]Pyrene 9 9 100% 110 370 0
Chrysene 9 9 100% 170 340 0
Dibenz(A,H)Anthracene 9 5 56% 20 60 0
Fluoranthene 9 9 100% 160 750 0
Fluorene 9 6 67% 22 190 0
Indeno (1,2,3-CD) Pyrene 9 9 100% 95 200 0
Naphthalene 9 9 100% 160 176 0
Phenanthrene 9 9 100% 130 560 0
Pyrene 9 9 100% 190 490 0

Total PAHs (detects only) 9 9 89% 1257 4000 0

Total PAHs (detects + 1/2 MDL) 9 9 100% 1306 4000 0
Pesticides (ug/kg)
4,4'-DDD 3 1 33% 1.1 4.88 0
4,4'-DDE 3 2 67% 4.8 3.16 1
Total DDX 3 2 67% 5.9 7 0
Endosulfan | 3 1 33% 5.2 29 1
beta-BHC 3 1 33% 15 5 1
Heptachlor 3 1 33% 25 68 0
Polychlorinated Biphenyls (ug/kg)
Total PCB (congeners) 3 3 100% 41.5 59 0
Metals (mg/kg)
Aluminum 9 9 100% 28100 25500 3
Antimony 9 9 100% 1.1 2 0
Arsenic 9 9 100% 29.6 9.979 9
Barium 9 9 100% 280 NESV 0
Beryllium 9 9 100% 29 NESV 0
Cadmium 9 9 100% 1.86 0.6 9
Chromium 9 9 100% 104 26 9
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Reference Reach - Bulk Sediment Screening Summary (0-0.5 feet)
Revised Salem Canal Screening-Level Ecological Risk Assessment

Table 12

Chemours Chambers Works, Deepwater, New Jersey

: Maximum Ecological Number of
Analyte N;;nbpﬁre(s)f ggtrz (?t(iecr):sf FDr Z':qelf::cny Detected Screening ESV
Concentration Value Exceedances
Cobalt 9 9 100% 30 50 0
Copper 9 9 100% 67.1 16 9
Iron 9 9 100% 43100 20000 9
Lead 9 9 100% 162 31 9
Manganese 9 9 100% 639 630 1
Mercury 9 9 100% 0.322 0.174 4
Nickel 9 9 100% 61.2 16 9
Selenium 9 9 100% 1.55 2 0
Silver 9 9 100% 0.317 0.5 0
Thallium 9 9 100% 0.6 NESV 0
Titanium 9 9 100% 999 NESV 0
Vanadium 9 9 100% 97.3 NESV 0
Zinc 9 9 100% 233 120 9
Other Parameters
Total Organic Carbon 9 9 100% 63000 — —
Percent Moisture 9 9 100% 73.3 — —
Percent Solids 3 3 100% 50.8 — —
0.064 MM 9 9 100% 76 — —
Notes
1, Background UTL calculated as 95% UTL with 95% Coverage
NS, No standards available
NC, Not calculated
NJ ESC, New Jersey ecological screening criteria
UTL, Upper tolerance limit
--, Not applicable
Page 2 of 2
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Reference Reach - Bulk Sediment Screening Summary (0.5-1 feet)
Revised Salem Canal Screening-Level Ecological Risk Assessment

Table 13

Chemours Chambers Works, Deepwater, New Jersey

Number of Number of Detection Maximum Ecologl.cal LS
Analyte Samples Detections Frequency Detecteq Screening ESV
Concentration Value Exceedances

SVOCs (ug/kg)
2-Methylnaphthalene 9 7 78% 99 70 1
Benzo(B)Fluoranthene 9 9 100% 410 10400 0
Carbazole 9 1 11% 34 76 0
Diphenyl Ether 9 1 11% 480 39284 0
PAHSs (ug/kg)
Acenaphthene 9 5 56% 58 6.71 5
Acenaphthylene 9 6 67% 240 5.87 6
Anthracene 9 7 78% 240 220 1
Benzo(A)Anthracene 9 8 89% 430 320 1
Benzo(G,H,l)Perylene 9 9 100% 260 170 1
Benzo(K)Fluoranthene 9 8 89% 170 240 0
Benzo[A]Pyrene 9 9 100% 380 370 1
Chrysene 9 9 100% 640 340 1
Dibenz(A,H)Anthracene 9 5 56% 65 60 1
Fluoranthene 9 9 100% 720 750 0
Fluorene 9 7 78% 140 190 0
Indeno (1,2,3-CD) Pyrene 9 9 100% 170 200 0
Naphthalene 9 9 100% 150 176 0
Phenanthrene 9 9 100% 1100 560 1
Pyrene 9 9 100% 1300 490 1

Total PAHs (detects only) 9 9 89% 6473 4000 1

Total PAHs (detects + 1/2 MDL) 9 9 100% 6473 4000 1
Pesticides (ug/kg)
4,4'-DDE 3 1 33% 12 3.16 1
Total DDX 3 1 33% 12 7 1
Endosulfan | 3 1 33% 2.8 29 0
Endrin Aldehyde 3 1 33% 21 480 0
Gamma Chlordane 3 1 33% 11 NESV 0
beta-BHC 3 2 67% 79 5 2
Heptachlor 3 2 67% 490 68 1
Metals (mg/kg)
Aluminum 9 9 100% 30200 25500 3
Antimony 9 9 100% 1.34 2 0
Arsenic 9 9 100% 40.6 9.979 9
Barium 9 9 100% 315 NESV 0
Beryllium 9 9 100% 3.39 NESV 0
Cadmium 9 9 100% 1.86 0.6 9
Chromium 9 9 100% 123 26 9
Cobalt 9 9 100% 39.1 50 0
Copper 9 9 100% 76.1 16 9
Iron 9 9 100% 45400 20000 9
Lead 9 9 100% 224 31 9
Manganese 9 9 100% 676 630 1
Mercury 9 9 100% 0.575 0.174 7
Nickel 9 9 100% 65 16 9
Selenium 9 9 100% 1.55 2 0
Silver 9 9 100% 0.516 0.5 1
Thallium 9 9 100% 0.683 NESV 0
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Reference Reach - Bulk Sediment Screening Summary (0.5-1 feet)
Revised Salem Canal Screening-Level Ecological Risk Assessment

Table 13

Chemours Chambers Works, Deepwater, New Jersey

Number of Number of Detection Maximum Ecologl.cal LS
Analyte Samples Detections Frequency Detecteq Screening ESV
Concentration Value Exceedances
Titanium 9 9 100% 1040 NESV 0
Other Parameters
Percent Moisture 9 9 100% 66.7 — —
Percent Solids 3 3 100% 53.9 — —
0.064 MM 9 9 100% 84 — —
Notes
1, Background UTL calculated as 95% UTL with 95% Coverage
NS, No standards available
NC, Not calculated
NJ ESC, New Jersey ecological screening criteria
UTL, Upper tolerance limit
--, Not applicable
Page 2 of 2
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Table 14

Background Threshold Value Results Summary - Tidal Reach
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

. - Number of | Number of Minimum Minimum Median Maximum Maximum Mean Standard Dev. UTL - 95% Recommended | BTV
Constituent Distribution Samples | Detections Non-Detegt Detecteq Detected' Non-Detegt Detected' Detecteq Detecteq UCL Type 95% UCL | 95% UPL Coverage 95% USL BTV Notes
Concentration | Concentration | Concentration | Concentration | Concentration | Concentration | Concentration
Aluminum Normal 17 16 0 4 29,450 0 66,400 34,627 22,575 95% KM (t) UCL 42,525 73,401 89,065 88,810 73,401 1
Antimony Log-Normal 18 15 0.1 0.2 0.4 0.3 3.0 0.7 0.7 95% KM Adjusted Gamma UCL 1.0 1.7 2.8 3.0 1.7 2
Arsenic Normal 19 19 - 1.7 8.5 -- 20.0 9.2 5.3 95% Student's-t UCL 11.3 18.7 22.1 22.7 18.7 3
Cadmium Normal 19 17 0.0 0.1 0.6 0.1 2.3 0.7 0.7 95% KM Adjusted Gamma UCL 11 1.8 2.2 2.3 1.8 1
Chromium Normal 17 16 0.0 3.9 71.1 0.0 165.0 69.4 40.5 95% KM (t) UCL 83.4 139.6 168.2 167.7 139.6 1
Copper Normal 16 15 0.0 1.7 111 0.0 43.0 151 12.4 95% KM Adjusted Gamma UCL 229 36.1 44.8 43.8 36.1 1
Iron No-Distribution 17 17 - 2,750 35,600 -- 48,800 30,921 15,505 95% Chebyshev (Mean, Sd) UCL| 47,313 100,465 48,800 48,800 48,800 4
Lead Normal 16 16 -- 5.0 21.7 -- 58.3 25.2 16.8 95% Student's-t UCL 32.6 55.6 67.6 66.2 55.6 3
Manganese Normal 16 16 - 207 884 -- 1,790 874 361 95% Student's-t UCL 1,032 1,526 1,785 1,756 1,526 3
Mercury Log-Normal 18 16 0.016 0.017 0.056 0.017 0.407 0.116 0.131 95% KM (Chebyshev) UCL 0.236 0.395 0.823 0.871 0.395 2
Nickel Normal 17 17 - 4.5 25.8 - 48.0 25.9 13.2 95% Student's-t UCL 31.5 49.6 58.7 58.5 49.6 3
Selenium Normal 18 12 0.0 0.2 0.7 0.8 1.7 0.7 0.4 95% KM (t) UCL 0.7 13 1.6 1.6 13 1
Silver Log-Normal 18 17 0.0 0.0 0.2 0.0 1.1 0.3 0.3 95% KM Adjusted Gamma UCL 0.4 1.0 2.0 2.1 1.0 2
Tin Normal 18 18 -- 0.8 4.7 - 9.1 4.4 2.0 95% Student's-t UCL 5.2 8.0 9.3 9.4 8.0 3
Zinc Log-Normal 16 16 - 20 83 - 255 96 64 95% Adjusted Gamma UCL 136 275 453 428 275 5
Total PAHs (detects only) Normal 18 13 0.00 0.01 0.09 0.01 1.07 0.34 0.42 Gamma Adjusted KM-UCL 0.56 0.91 1.16 1.18 0.91 1
Total PAHs (detects + 1/2 MDL) Normal 18 13 0.00 0.01 0.09 0.01 1.07 0.34 0.42 Gamma Adjusted KM-UCL 0.56 0.91 1.16 1.18 0.91 1
Total PCB (congeners) Gamma 68 60 0.0001 0.0002 0.0050 0.0120 0.0753 0.0134 0.0173 KM H-UCL 0.0450 0.0462 0.0625 0.1542 0.0462 6

Notes:

--: No Result

Dev.: Deviation

KM: Kaplan-Meier

UCL: Upper Confidence Limit
UPL: Upper Prediction Limit
USL: Upper Simultaneous Limit
UTL: Upper Tolerance Limit

1: Kaplan Meier (KM) Background Statistics Assuming Normal Distribution - 95% KM UPL (t), 95% UTL95% Coverage, 95% KM USL
2: Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution - 95% KM UPL (Lognormal), 95% KM UTL (Lognormal)95% Coverage, 95% KM USL (Lognormal)
3: Background Statistics Assuming Normal Distribution - 95% UPL (t), 95% UTL with95% Coverage, 95% USL
4: Nonparametric Upper Limits for Background Threshold Values - 95% Chebyshev UPL, 95% UTL with95% Coverage, 95% USL
5: Background Statistics assuming Lognormal Distribution - 95% UPL (t), 95% UTL with95% Coverage, 95% USL
6: The following statistics are computed using gamma distribution and KM estimates - 95% Approx. Gamma UPL, 95% Approx. Gamma UTL with 95% Coverage, 95% Gamma USL

EHS Support
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Reference Reach Surface Water Screening Summary

Table 15

Revised Salem Canal Screening-Level Ecological Risk Assessment

Chemours Chambers Works, Deepwater, New Jersey

Total / Number of Number of Minimum Maximum Ecological Number of ESV
Analyte : : Detected Detected .
Dissolved Samples Detections : . Screening Value| Exceedances
Concentration | Concentration
Pesticides (ug/L)
HEPTACHLOR EPOXIDE T 3 1 0.0029 0.0029 0.0038 0
Metals (ug/L)
ALUMINUM T 3 3 244 344 87 3
ALUMINUM D 3 2 94 185 NESV -
ARSENIC T 3 3 4.5 4.9 NESV -
ARSENIC D 3 3 3.4 3.9 150 0
BARIUM T 3 3 43.3 45.7 NESV 0
BARIUM D 3 3 37.2 43.8 220 0
CHROMIUM T 3 3 0.97 15 75.5 0
CHROMIUM D 3 1 0.88 0.88 20.9 0
COBALT T 3 3 0.38 0.51 NESV 0
COBALT D 3 2 0.32 0.32 23 0
COPPER T 3 3 0.91 1.1 8.1 0
COPPER D 3 3 0.67 1.1 7.4 0
IRON T 3 3 2510 2630 1000 3
IRON D 3 3 1440 2070 NESV 3
LEAD T 3 3 1.6 2 NESV -
LEAD D 3 3 0.88 1.7 5.4 0
MANGANESE T 3 3 114 135 NESV 1
MANGANESE D 3 3 70.6 89.7 120 0
NICKEL T 3 3 2 2.3 45.5 0
NICKEL D 3 3 2 2.3 38.5 0
TITANIUM T 3 2 6.4 9.5 NESV -
VANADIUM T 3 3 2.2 2.4 NESV 0
VANADIUM D 3 3 1.4 2 20 0
ZINC T 3 2 5.8 8.6 104.4 0
ZINC D 3 1 27.4 27.4 99.2 0
Other Parameters (ug/L)
DISSOLVED ORGANIC CARBON T 3 10400 10900 NESV -
TOTAL SUSPENDED SOLIDS T 3 12300 13000 NESV --
Notes
NESV, No Ecological Screening Value
NJ ESC, New Jersey ecological screening criteria
--, Not applicable
Page 1 of 1
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Table 16
Reach 1 - Preliminary Exposure Estimate for Bulk Sediment (0-0.5 feet)
Revised Salem Canal Screening-Level Ecological Risk Assessment

Chemours Chambers Works, Deepwater, New Jersey

Final SLERA Tables_0719.xIsm

Number of Number of Detection Maximum Ecologi.cal Number of Background Number of Hazard .
Analyte Samples Detections Frequency Detecteq Screening ESV Threshold BTV T COPEC? Rationale
Concentration Value Exceedances | Value (BTV)' | Exceedances
SVOCs (ug/kg)
2-Methylnaphthalene 18 5 28% 380 70 3 89.0 1 5.4 Yes [Maximum] > ESV
Bis(2-Ethylhexyl)Phthalate 18 1 6% 3900 182 1 NC — 21.4 Yes [Maximum] > ESV
Carbazole 18 1 6% 56 76 0 NC — <1 No [Maximum] < ESV
Diphenyl Ether 18 1 6% 410 39284 0 NC — <1 No [Maximum] < ESV
N-Nitrosodiphenylamine 18 1 6% 240 2680 0 NC — <1 No [Maximum] < ESV
Pentachlorobenzene 18 1 6% 130 690 0 NC — <1 No [Maximum] < ESV
PAHs (ug/kg)
Acenaphthene 18 6 33% 490 6.71 6 NC — 73 Yes [Maximum] > ESV
Acenaphthylene 18 4 22% 58 5.87 3 NC — 9.9 Yes [Maximum] > ESV
Anthracene 18 10 56% 160 220 0 NC — <1 No [Maximum] < ESV
Benzo(A)Anthracene 18 15 83% 480 320 2 NC — 1.5 Yes [Maximum] > ESV
Benzo(B)Fluoranthene 18 16 89% 700 10400 0 NC — <1 No [Maximum] < ESV
Benzo(G,H,l)Perylene 18 14 78% 310 170 2 NC — 1.8 Yes [Maximum] > ESV
Benzo(K)Fluoranthene 18 13 72% 280 240 2 NC — 1.2 Yes [Maximum] > ESV
Benzo[A]Pyrene 18 15 83% 490 370 2 NC — 1.3 Yes [Maximum] > ESV
Chrysene 18 15 83% 490 340 2 NC — 1.4 Yes [Maximum] > ESV
Dibenz(A,H)Anthracene 18 7 39% 68 60 2 NC — 1.1 Yes [Maximum] > ESV
Fluoranthene 18 15 83% 920 750 1 NC — 1.2 Yes [Maximum] > ESV
Fluorene 18 6 33% 100 190 0 NC — <1 No [Maximum] < ESV
Indeno (1,2,3-CD) Pyrene 18 14 78% 290 200 2 NC — 1.5 Yes [Maximum] > ESV
Naphthalene 18 11 61% 1300 176 1 NC — 7.4 Yes [Maximum] > ESV
Phenanthrene 18 15 83% 690 560 1 NC — 1.2 Yes [Maximum] > ESV
Pyrene 18 15 83% 970 490 2 NC — 2 Yes [Maximum] > ESV
Total PAHs (detects only) 18 16 89% 6276 4000 2 1989 — 1.6 Yes [Maximum] > ESV
Total PAHs (detects + 1/2 MDL) 18 18 100% 6276 4000 2 2035 — 1.6 Yes [Maximum] > ESV
Pesticides (ug/kg)
4,4'-DDD 4 1 25% 5.5 4.88 1 NC — 1.1 Yes [Maximum] > ESV
4,4'-DDE 4 1 25% 9.5 3.16 1 NC — 3 Yes [Maximum] > ESV
Total DDX 4 1 25% 15 7 1 NC — 2.1 Yes [Maximum] > ESV
Dieldrin 4 1 25% 1.8 1.9 0 NC — <1 No [Maximum] < ESV
Endosulfan | 4 1 25% 1.4 29 0 NC — <1 No [Maximum] < ESV
Endosulfan Sulfate 4 2 50% 1.1 34.6 0 NC — <1 No [Maximum] < ESV
Endrin Aldehyde 4 1 25% 0.7 480 0 NC — <1 No [Maximum] < ESV
Gamma Chlordane 4 1 25% 21 NESV — NC — — Yes No ESV Available
Alpha-BHC 4 3 75% 10 6 1 NC — 1.7 Yes [Maximum] > ESV
beta-BHC 4 1 25% 8.9 5 1 NC — 1.8 Yes [Maximum] > ESV
Heptachlor 4 1 25% 35 68 0 NC — <1 No [Maximum] < ESV
Lindane 4 1 25% 2.8 3 0 NC — <1 No [Maximum] < ESV
Polychlorinated Biphenyls (ug/kg)
Total PCB (congeners) 3 3 100% 90.2 59 1 NC — 1.5 Yes [Maximum] > ESV
Metals (mg/kg)
Aluminum 18 18 100% 25900 25500 1 39365 0 1.0 Yes BTV > [Maximum] > ESV
Antimony 18 11 61% 3.58 2 1 1.54 1 1.8 Yes [Maximum] > ESV
Arsenic 18 18 100% 171 10.0 5 41.0 0 1.7 Yes BTV > [Maximum] > ESV
Barium 18 18 100% 191 NESV — 410 0 — Yes No ESV Available; BTV > [Maximum]
Beryllium 18 18 100% 1.84 NESV — 4.31 0 — Yes No ESV Available; BTV > [Maximum]
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Table 16
Reach 1 - Preliminary Exposure Estimate for Bulk Sediment (0-0.5 feet)
Revised Salem Canal Screening-Level Ecological Risk Assessment

Chemours Chambers Works, Deepwater, New Jersey

Number of Number of Detection Maximum Ecologi.cal Number of Background Number of Hazard .
Analyte . Detected Screening ESV Threshold BTV : COPEC? Rationale
Samples Detections Frequency . a Quotient
Concentration Value Exceedances | Value (BTV) | Exceedances
Cadmium 18 18 100% 1.25 0.6 5 2.36 0 21 Yes BTV > [Maximum] > ESV
Chromium 18 18 100% 62.5 26 4 149 0 24 Yes BTV > [Maximum] > ESV
Cobalt 18 18 100% 20.6 50 0 39.6 0 <1 No [Maximum] < ESV
Copper 18 18 100% 424 16 10 96.7 0 2.7 Yes BTV > [Maximum] > ESV
Iron 18 18 100% 41100 20000 5 58188 0 21 Yes BTV > [Maximum] > ESV
Lead 18 18 100% 314 31 12 220 1 10.1 Yes [Maximum] > ESV
Manganese 18 18 100% 386 630 0 879 0 <1 No [Maximum] < ESV
Mercury 22 19 86% 0.673 0.174 11 0.44 1 3.9 Yes [Maximum] > ESV
Nickel 18 18 100% 41 16 9 84.8 0 2.6 Yes BTV > [Maximum] > ESV
Selenium 18 18 100% 1.14 2 0 2.15 0 <1 No [Maximum] < ESV
Silver 18 16 89% 1.47 0.5 1 0.5 1 29 Yes [Maximum] > ESV
Thallium 18 18 100% 0.406 NESV — 0.93 0 — Yes No ESV Available; BTV > [Maximum]
Titanium 18 18 100% 816 NESV — 1357 0 — Yes No ESV Available; BTV > [Maximum]
Vanadium 18 18 100% 61.2 NESV — 138 0 — Yes No ESV Available; BTV > [Maximum]
Zinc 18 18 100% 389 120 6 284 1 3.2 Yes [Maximum] > ESV
Other Parameters
Total Organic Carbon 22 22 100% 54900 — — NC — — — —
Percent Moisture 27 27 100% 68.2 — — NC — — — —
Percent Solids 3 3 100% 77.5 — — NC — — — —
Fine-grain sediment (<0.064 MM) 22 22 100% 77 — — NC — — — —
Notes
1, Background UTL calculated as 95% UTL with 95% Coverage
NS, No standards available
NC, Not calculated
NJ ESC, New Jersey ecological screening criteria
UTL, Upper tolerance limit
--, Not applicable
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Table 17

Reach 1 - Preliminary Exposure Estimate for Bulk Sediment (0.5-1.0 feet)
Revised Salem Canal Screening-Level Ecological Risk Assessment

Chemours Chambers Works, Deepwater, New Jersey

Final SLERA Tables_0719.xlsm

Number of Number of Detection Maximum Ecologi.cal Number of Background Number of Hazard :
Analyte : Detected Screening ESV Threshold BTV : COPEC? Rationale
Samples Detections Frequency . 1 Quotient
Concentration Value Exceedances | Value (BTV)" | Exceedances

VOCs (ug/kg)
1,4-Dichlorobenzene 16 3 19% 94 318 0 NC — <1 No [Maximum] < ESV
1,2-Dichlorobenzene 16 3 19% 16 294 0 NC — <1 No [Maximum] < ESV
Acetone 16 15 94% 280 9.9 15 212 2 28.3 Yes [Maximum] > ESV
Benzene 16 1 6% 0.7 142 0 NC — <1 No [Maximum] < ESV
Carbon Disulfide 16 13 81% 31 23.9 2 NC — 1.3 Yes [Maximum] > ESV
Chlorobenzene 16 5 31% 170 291 0 NC — <1 No [Maximum] < ESV
Chloroform 16 1 6% 4 121 0 NC — <1 No [Maximum] < ESV
Methyl Ethyl Ketone 16 8 50% 46 42.4 2 NC — 1.1 Yes [Maximum] > ESV
SVOCs (ug/kg)
1,2,4-Trichlorobenzene 16 1 6% 38 5062 0 NC — <1 No [Maximum] < ESV
2-Methylnaphthalene 16 10 63% 550 70 2 89 — 7.9 Yes [Maximum] > ESV
4-Methylphenol (p-cresol) 16 1 6% 82 288 0 NC — <1 No [Maximum] < ESV
Biphenyl 16 1 6% 180 1220 0 NC — <1 No [Maximum] < ESV
Carbazole 16 1 6% 87 76 1 NC — 1.1 Yes [Maximum] > ESV
Diphenyl Ether 16 4 25% 630 39284 0 NC — <1 No [Maximum] < ESV
N-Nitrosodiphenylamine 16 1 6% 180 2680 0 NC — <1 No [Maximum] < ESV
PAHSs (ug/kg)
Acenaphthene 16 6 38% 990 6.71 6 NC — 148 Yes [Maximum] > ESV
Acenaphthylene 16 7 44% 120 5.87 6 NC — 20.4 Yes [Maximum] > ESV
Anthracene 16 11 69% 400 220 1 NC — 1.8 Yes [Maximum] > ESV
Benzo(A)Anthracene 16 14 88% 710 320 2 NC — 2.2 Yes [Maximum] > ESV
Benzo(B)Fluoranthene 16 14 88% 1100 10400 0 NC — <1 No [Maximum] < ESV
Benzo(G,H,l)Perylene 16 13 81% 390 170 3 NC — 2.3 Yes [Maximum] > ESV
Benzo(K)Fluoranthene 16 13 81% 450 240 2 NC — 1.9 Yes [Maximum] > ESV
Benzo[A]Pyrene 16 14 88% 740 370 2 NC — 2 Yes [Maximum] > ESV
Chrysene 16 13 81% 860 340 3 NC — 2.5 Yes [Maximum] > ESV
Dibenz(A,H)Anthracene 16 10 63% 93 60 1 NC — 1.6 Yes [Maximum] > ESV
Fluoranthene 16 14 88% 1100 750 2 NC — 1.5 Yes [Maximum] > ESV
Fluorene 16 8 50% 230 190 1 NC — 1.2 Yes [Maximum] > ESV
Indeno (1,2,3-CD) Pyrene 16 13 81% 360 200 2 NC — 1.8 Yes [Maximum] > ESV
Naphthalene 16 11 69% 1600 176 1 NC — 9.1 Yes [Maximum] > ESV
Phenanthrene 16 13 81% 670 560 1 NC — 1.2 Yes [Maximum] > ESV
Pyrene 16 14 88% 1100 490 3 NC — 2.2 Yes [Maximum] > ESV

Total PAHs (detects only) 16 15 94% 10266 4000 2 1989 2 2.6 Yes [Maximum] > ESV

Total PAHs (detects + 1/2 MDL) 16 16 100% 10266 4000 2 2035 2 2.6 Yes [Maximum] > ESV
Pesticides (ug/kg)
4,4'-DDD 4 1 25% 1.5 4.88 0 NC — <1 No [Maximum] < ESV
4,4'-DDE 4 2 50% 10 3.16 2 NC — 3.2 Yes [Maximum] > ESV
4,4'-DDT 4 1 25% 1.9 4.16 0 NC — <1 No [Maximum] < ESV
Total DDX 4 2 50% 10 7 2 NC — 1.4 Yes [Maximum] > ESV
Dieldrin 4 1 25% 1.5 1.9 0 NC — <1 No [Maximum] < ESV
Endosulfan | 4 1 25% 1.8 29 0 NC — <1 No [Maximum] < ESV
Endosulfan Sulfate 4 2 50% 22 34.6 0 NC — <1 No [Maximum] < ESV
Endrin 4 2 50% 59 2.22 2 NC — 26.6 Yes [Maximum] > ESV
Endrin Ketone 4 1 25% 12 NESV 0 NC — — Yes No ESV Available
Alpha-BHC 4 3 75% 11 6 2 NC — 1.8 Yes [Maximum] > ESV
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Table 17

Reach 1 - Preliminary Exposure Estimate for Bulk Sediment (0.5-1.0 feet)
Revised Salem Canal Screening-Level Ecological Risk Assessment

Chemours Chambers Works, Deepwater, New Jersey

Number of Number of Detection Maximum Ecologi.cal Number of Background Number of Hazard :
Analyte : Detected Screening ESV Threshold BTV : COPEC? Rationale
Samples Detections Frequency . 1 Quotient
Concentration Value Exceedances | Value (BTV)" | Exceedances
Heptachlor epoxide 4 1 25% 22 2.47 1 NC — 8.9 Yes [Maximum] > ESV
Lindane 4 1 25% 43 3 1 NC — 14.3 Yes [Maximum] > ESV
Polychlorinated Biphenyls (ug/kg)
Total PCB (congeners) 3 3 100% 93.8 59 3 NC — 1.6 Yes [Maximum] > ESV
Metals (mg/kg)
Aluminum 16 16 100% 29600 25500 1 39365 0 1.2 Yes BTV > [Maximum] > ESV
Antimony 16 10 63% 11.7 2 2 1.54 2 5.9 Yes [Maximum] > ESV
Arsenic 16 16 100% 19.3 9.979 8 41.0 0 1.9 Yes BTV > [Maximum] > ESV
Barium 16 16 100% 320 NESV 0 410 0 — Yes No ESV Available; BTV > [Maximum]
Beryllium 16 16 100% 2 NESV 0 4.31 0 — Yes No ESV Available; BTV > [Maximum]
Cadmium 16 15 94% 1.45 0.6 8 2.36 0 24 Yes BTV > [Maximum] > ESV
Chromium 16 16 100% 71.3 26 10 149 0 2.7 Yes BTV > [Maximum] > ESV
Cobalt 16 16 100% 23.7 50 0 39.6 0 <1 No [Maximum] < ESV
Copper 16 16 100% 50.5 16 8 96.7 0 3.2 Yes BTV > [Maximum] > ESV
Iron 16 16 100% 42600 20000 7 58188 0 2.1 Yes BTV > [Maximum] > ESV
Lead 16 16 100% 1390 31 11 220 1 44.8 Yes [Maximum] > ESV
Manganese 16 16 100% 373 630 0 879 0 <1 No BTV > [Maximum] > ESV
Mercury 20 15 75% 3.36 0.174 10 0.44 4 19.3 Yes [Maximum] > ESV
Nickel 16 16 100% 39.8 16 13 84.8 0 25 Yes BTV > [Maximum] > ESV
Selenium 16 15 94% 1.16 2 0 2.15 0 <1 No BTV > [Maximum] > ESV
Silver 16 15 94% 0.69 0.5 3 0.5 3 1.4 Yes [Maximum] > ESV
Thallium 16 15 94% 0.396 NESV 0 0.93 0 — Yes No ESV Available; BTV > [Maximum]
Titanium 16 16 100% 946 NESV 0 1357 0 — Yes No ESV Available; BTV > [Maximum]
Vanadium 16 16 100% 66.4 NESV 0 138 0 — Yes No ESV Available; BTV > [Maximum]
Zinc 16 16 100% 344 120 7 284 2 29 Yes [Maximum] > ESV
Other Parameters
Total Organic Carbon 20 19 95% 60700 — — NC — — — —
Percent Moisture 16 16 100% 62.8 — — NC — — — —
Percent Solids 3 3 100% 714 — — NC — — — —
Fine-grain sediment (<0.064 MM) 20 20 100% 80 — — NC — — — —
Notes
1, Background UTL calculated as 95% UTL with 95% Coverage
NS, No standards available
NC, Not calculated
NJ ESC, New Jersey ecological screening criteria
UTL, Upper tolerance limit
--, Not applicable
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Table 18

Reach 2 - Preliminary Exposure Estimate for Bulk Sediment (0-0.5 feet)
Revised Salem Canal Screening-Level Ecological Risk Assessment

Chemours Chambers Works, Deepwater, New Jersey

Number of Number of Detection Maximum Ecologi.cal Number of Background Number of Hazard .
Analyte . Detected Screening ESV Threshold BTV . COPEC? Rationale
Samples Detections Frequency . a Quotient
Concentration Value Exceedances | Value (BTV)" | Exceedances

SVOCs (ug/kg)
1,2-Dichlorobenzene 2 1 50% 78 294 0 NC — <1 No [Maximum] < ESV
1,4-Dichlorobenzene 2 1 50% 55 318 0 NC — <1 No [Maximum] < ESV
2-Methylnaphthalene 4 2 50% 240 70 1 89 — 3.4 Yes [Maximum] > ESV
4-Methylphenol (P-Cresol) 4 1 25% 66 288 0 NC — <1 No [Maximum] < ESV
Biphenyl 2 1 50% 2400 1220 1 NC — 2.0 Yes [Maximum] > ESV
Carbazole 2 1 50% 800 76 1 NC — 10.5 Yes [Maximum] > ESV
Diphenyl Ether 2 1 50% 17000 39284 0 NC — <1 No [Maximum] < ESV
PAHSs (ug/kg)
Acenaphthene 4 3 100% 290 6.71 3 NC — 43 Yes [Maximum] > ESV
Acenaphthylene 4 2 50% 180 5.87 2 NC — 30.7 Yes [Maximum] > ESV
Anthracene 4 3 50% 350 220 1 NC — 1.6 Yes [Maximum] > ESV
Benzo(A)Anthracene 4 4 100% 410 320 1 NC — 1.3 Yes [Maximum] > ESV
Benzo(G,H,l)Perylene 4 3 100% 280 170 1 NC — 1.6 Yes [Maximum] > ESV
Benzo(B)Fluoranthene 4 4 100% 560 10400 0 NC — <1 No [Maximum] < ESV
Benzo(K)Fluoranthene 4 4 100% 350 240 1 NC — 1.5 Yes [Maximum] > ESV
Benzo[A]Pyrene 4 4 100% 400 370 1 NC — 1.1 Yes [Maximum] > ESV
Chrysene 4 4 100% 890 340 1 NC — 2.6 Yes [Maximum] > ESV
Dibenz(A,H)Anthracene 4 2 50% 100 60 1 NC — 1.7 Yes [Maximum] > ESV
Fluoranthene 4 4 100% 1300 750 1 NC — 1.7 Yes [Maximum] > ESV
Fluorene 4 3 50% 430 190 1 NC — 2.3 Yes [Maximum] > ESV
Indeno (1,2,3-CD) Pyrene 4 4 100% 260 200 1 NC — 1.3 Yes [Maximum] > ESV
Naphthalene 4 2 50% 2100 176 1 NC — 11.9 Yes [Maximum] > ESV
Phenanthrene 4 4 100% 1000 560 2 NC — 1.8 Yes [Maximum] > ESV
Pyrene 4 4 100% 1200 490 2 NC — 2.4 Yes [Maximum] > ESV

Total PAHs (detects only) 4 4 100% 10100 4000 1 1989 1 2.5 Yes [Maximum] > ESV

Total PAHs (detects + 1/2 MDL) 4 4 100% 10100 4000 1 2035 1 25 Yes [Maximum] > ESV
Pesticides (ug/kg)
4,4'-DDT 3 1 33% 1.2 4.16 0 NC — <1 No [Maximum] < ESV
Total DDX 3 1 33% 1.2 7 0 NC — <1 No [Maximum] < ESV
Alpha Chlordane 3 1 33% 1 NESV 0 NC — — Yes No ESV Available
Dieldrin 3 1 33% 20 1.9 1 NC — 10.5 Yes [Maximum] > ESV
Endrin 3 3 100% 28 2.22 2 NC — 12.6 Yes [Maximum] > ESV
Endrin Aldehyde 3 2 67% 51 480 0 NC — <1 No [Maximum] < ESV
beta-BHC 3 1 33% 20 5 1 NC — 4 Yes [Maximum] > ESV
Heptachlor 3 1 33% 0.27 68 0 NC — <1 No [Maximum] < ESV
Heptachlor epoxide 3 1 33% 0.61 2.47 0 NC — <1 No [Maximum] < ESV
Polychlorinated Biphenyls (ug/kg)
Total PCB (congeners) 2 1 50% 13.3 59 1 NC — <1 No [Maximum] < ESV
Metals (mg/kg)
Aluminum 21 21 100% 29300 25500 3 39365 0 1.1 Yes BTV > [Maximum] > ESV
Antimony 21 21 100% 19.3 2 5 1.54 5 9.7 Yes [Maximum] > ESV
Arsenic 21 21 100% 32.5 9.979 10 41.04 0 3.3 Yes BTV > [Maximum] > ESV
Barium 21 21 100% 234 NESV 0 410 0 — Yes No ESV Available; BTV > [Maximum]
Beryllium 21 21 100% 218 NESV 0 4.31 0 — Yes No ESV Available; BTV > [Maximum]
Cadmium 21 20 95% 5.42 0.6 8 2.356 1 9 Yes [Maximum] > ESV
Chromium 21 21 100% 253 26 12 148.9 2 9.7 Yes [Maximum] > ESV
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Table 18

Reach 2 - Preliminary Exposure Estimate for Bulk Sediment (0-0.5 feet)
Revised Salem Canal Screening-Level Ecological Risk Assessment

Chemours Chambers Works, Deepwater, New Jersey

Number of Number of Detection Maximum Ecological Number of Background Number of Hazard
Analyte . Detected Screening ESV Threshold BTV . COPEC? Rationale
Samples Detections Frequency . a Quotient
Concentration Value Exceedances | Value (BTV)" | Exceedances
Cobalt 21 21 100% 24 50 0 39.6 0 <1 No [Maximum] < ESV
Copper 21 21 100% 105 16 12 96.73 4 6.6 Yes [Maximum] > ESV
Iron 21 21 100% 66100 20000 7 58188 1 3.3 Yes [Maximum] > ESV
Lead 21 21 100% 419 31 15 219.5 2 13.5 Yes [Maximum] > ESV
Manganese 21 21 100% 450 630 0 879 0 <1 No [Maximum] < ESV
Mercury 28 27 96% 2.41 0.174 20 0.44 8 13.9 Yes [Maximum] > ESV
Nickel 21 21 100% 53.3 16 10 84.82 0 3.3 Yes BTV > [Maximum] > ESV
Selenium 21 18 86% 1.24 2 0 215 0 <1 No [Maximum] < ESV
Silver 21 17 81% 1.12 0.5 1 0.5 1 2.2 Yes [Maximum] > ESV
Thallium 21 20 95% 0.444 NESV 0 0.93 0 — Yes No ESV Available; BTV > [Maximum]
Titanium 21 21 100% 1240 NESV 0 1357 0 — Yes No ESV Available; BTV > [Maximum]
Vanadium 21 21 100% 155 NESV 0 138 1 — Yes No ESV Available
Zinc 21 21 100% 1540 120 10 283.8 1 12.8 Yes [Maximum] > ESV
Other Parameters
Total Organic Carbon 28 28 100% 62500 — — NC — — — —
Percent Moisture 28 28 100% 71.3 — — NC — — — —
Percent Solids 2 2 100% 78.8 — — NC — — — —
Fine-grain sediment (<0.064 MM) 28 28 100% 83.5 — — NC — — — —
Notes
1, Background UTL calculated as 95% UTL with 95% Coverage
NS, No standards available
NC, Not calculated
NJ ESC, New Jersey ecological screening criteria
UTL, Upper tolerance limit
--, Not applicable
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Table 19

Reach 2 - Preliminary Exposure Estimate for Bulk Sediment (0.5-1 feet)
Revised Salem Canal Screening-Level Ecological Risk Assessment

Chemours Chambers Works, Deepwater, New Jersey

Number of Number of Detection Maximum Ecologi.cal Number of Background Number of Hazard .
Analyte . Detected Screening ESV Threshold BTV . COPEC? Rationale
Samples Detections Frequency . a Quotient
Concentration Value Exceedances | Value (BTV)" | Exceedances

VOCs (ug/kg)
Acetone 3 1 33% 42 9.9 1 212 — 4.2 Yes BTV > [Maximum] > ESV
Benzene 3 1 33% 780 142 1 NC — 5.5 Yes [Maximum] > ESV
Carbon Disulfide 3 1 33% 3 23.9 0 NC — <1 No [Maximum] < ESV
Chlorobenzene 3 3 100% 91000 291 2 NC — 313 Yes [Maximum] > ESV
Ethylbenzene 3 2 67% 1300 175 2 NC — 7.4 Yes [Maximum] > ESV
Methyl Ethyl Ketone 3 1 33% 10 42.4 0 NC — <1 No [Maximum] < ESV
Xylenes 3 2 67% 3200 433 2 NC — 7.4 Yes [Maximum] > ESV
SVOCs (ug/kg)
1,4-Dichlorobenzene 5 3 60% 9300 318 2 NC — 29.2 Yes [Maximum] > ESV
1,3-Dichlorobenzene 5 1 20% 1800 1315 1 NC — 14 Yes [Maximum] > ESV
1,2-Dichlorobenzene 5 3 60% 22000 294 2 NC — 74.8 Yes [Maximum] > ESV
2-Methylnaphthalene 4 1 25% 240 70 1 89 — 3.4 Yes [Maximum] > ESV
Biphenyl 2 1 50% 4100 1220 1 NC — 3.4 Yes [Maximum] > ESV
Carbazole 2 1 50% 730 76 1 NC — 9.6 Yes [Maximum] > ESV
Diphenyl Ether 2 1 50% 24000 39284 0 NC — <1 No [Maximum] < ESV
PAHs (ug/kg)
Acenaphthene 4 3 75% 300 6.71 3 NC — 45 Yes [Maximum] > ESV
Acenaphthylene 4 3 75% 180 5.87 1 NC — 30.7 Yes [Maximum] > ESV
Anthracene 4 3 75% 390 220 2 NC — 1.8 Yes [Maximum] > ESV
Benzo(A)Anthracene 4 4 100% 530 320 2 NC — 1.7 Yes [Maximum] > ESV
Benzo(G,H,l)Perylene 4 2 50% 400 170 1 NC — 2.4 Yes [Maximum] > ESV
Benzo(B)Fluoranthene 4 4 100% 830 10400 0 NC — <1 No [Maximum] < ESV
Benzo(K)Fluoranthene 4 4 100% 360 240 1 NC — 1.5 Yes [Maximum] > ESV
Benzo[A]Pyrene 4 4 100% 560 370 1 NC — 1.5 Yes [Maximum] > ESV
Chrysene 4 4 100% 770 340 1 NC — 2.3 Yes [Maximum] > ESV
Dibenz(A,H)Anthracene 4 1 25% 130 60 1 NC — 2.2 Yes [Maximum] > ESV
Fluoranthene 4 4 100% 1200 750 1 NC — 1.6 Yes [Maximum] > ESV
Fluorene 4 1 25% 16 190 0 NC — <1 No [Maximum] < ESV
Indeno (1,2,3-CD) Pyrene 4 3 75% 290 200 1 NC — 1.5 Yes [Maximum] > ESV
Naphthalene 4 3 75% 3700 176 1 NC — 21 Yes [Maximum] > ESV
Phenanthrene 4 4 100% 990 560 1 NC — 1.8 Yes [Maximum] > ESV
Pyrene 4 4 100% 1200 490 1 NC — 2.4 Yes [Maximum] > ESV

Total PAHs (detects only) 4 4 100% 11830 4000 1 1989 1 3.0 Yes [Maximum] > ESV

Total PAHs (detects + 1/2 MDL) 4 4 100% 11885 4000 1 2035 1 3.0 Yes [Maximum] > ESV
Pesticides (ug/kg)
Endosulfan | 1 1 100% 31 2.9 1 NC — 10.7 Yes [Maximum] > ESV
beta-BHC 1 1 100% 25 5 1 NC — 5 Yes [Maximum] > ESV
Polychlorinated Biphenyls (ug/kg)
Total PCB (congeners) 2 2 100% 12.8 59 2 NC — <1 No [Maximum] < ESV
Metals (mg/kg)
Aluminum 13 13 100% 49900 25500 2 39365 2 2 Yes [Maximum] > ESV
Antimony 13 12 92% 9.39 2 3 1.54 3 4.7 Yes [Maximum] > ESV
Arsenic 13 13 100% 401 9.979 8 41.04 0 4 Yes BTV > [Maximum] > ESV
Cadmium 13 13 100% 18.8 0.6 7 2.356 1 31.3 Yes [Maximum] > ESV
Chromium 13 13 100% 164 26 7 148.9 2 6.3 Yes [Maximum] > ESV
Cobalt 13 13 100% 30.5 50 0 39.6 0 <1 No [Maximum] < ESV
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Table 19

Reach 2 - Preliminary Exposure Estimate for Bulk Sediment (0.5-1 feet)
Revised Salem Canal Screening-Level Ecological Risk Assessment

Chemours Chambers Works, Deepwater, New Jersey

Number of Number of Detection Maximum Ecological Number of Background Number of Hazard
Analyte . Detected Screening ESV Threshold BTV . COPEC? Rationale
Samples Detections Frequency . a Quotient
Concentration Value Exceedances | Value (BTV)" | Exceedances
Copper 13 13 100% 130 16 10 96.73 2 8.1 Yes [Maximum] > ESV
Iron 13 13 100% 46200 20000 5 58188 0 2.3 Yes BTV > [Maximum] > ESV
Lead 13 13 100% 545 31 11 219.5 4 17.6 Yes [Maximum] > ESV
Manganese 13 13 100% 556 630 0 879 0 <1 No [Maximum] < ESV
Mercury 20 19 95% 4.82 0.174 16 0.44 11 27.7 Yes [Maximum] > ESV
Nickel 13 13 100% 75 16 7 84.82 0 4.7 Yes BTV > [Maximum] > ESV
Selenium 13 12 92% 1.54 2 0 215 0 <1 No [Maximum] < ESV
Silver 13 11 85% 0.709 0.5 2 0.5 2 1.4 Yes [Maximum] > ESV
Zinc 13 13 100% 2280 120 9 283.8 2 19 Yes [Maximum] > ESV
Other Parameters
Total Organic Carbon 20 19 95% 78400 — — NC — — — —
Percent Moisture 21 21 100% 79 — — NC — — — —
Percent Solids 2 2 100% 78.9 — — NC — — — —
Fine-grain sediment (<0.064 MM) 20 20 100% 85 — — NC — — — —
Notes
1, Background UTL calculated as 95% UTL with 95% Coverage
NS, No standards available
NC, Not calculated
NJ ESC, New Jersey ecological screening criteria
UTL, Upper tolerance limit
--, Not applicable
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Table 20

Tidal Reach - Preliminary Exposure Estimate for Bulk Sediment (0-0.5 feet)
Revised Salem Canal Screening-Level Ecological Risk Assessment

Chemours Chambers Works, Deepwater, New Jersey

Number of Number of Detection Maximum Ecologi.cal Number of Background Number of Hazard .
Analyte . Detected Screening ESV Threshold BTV . COPEC? Rationale
Samples Detections Frequency . a Quotient
Concentration Value Exceedances | Value (BTV)" | Exceedances

SVOCs (ug/kg)
1,2-Dichlorobenzene 3 2 67% 810 294 0 NC — 2.8 Yes [Maximum] > ESV
1,3-Dichlorobenzene 3 2 67% 670 1315 0 NC — <1 No [Maximum] < ESV
1,4-Dichlorobenzene 3 2 67% 2200 318 0 NC — 6.9 Yes [Maximum] > ESV
2-Methylnaphthalene 16 10 63% 360 70 3 NC — 5.1 Yes [Maximum] > ESV
2-Methylphenol (o-cresol) 16 1 6% 67 260 0 NC — <1 No [Maximum] < ESV
4-Methylphenol (p-cresol) 16 4 25% 1300 288 2 NC — 4.5 Yes [Maximum] > ESV
Dibenzofuran 16 1 6% 230 2000 0 NC — <1 No [Maximum] < ESV
Diphenyl Ether 13 2 15% 160 39284 0 NC — <1 No [Maximum] < ESV
PAHSs (ug/kg)
Acenaphthene 16 11 69% 590 6.71 8 NC — 88 Yes [Maximum] > ESV
Acenaphthylene 16 11 69% 270 5.87 6 NC — 46 Yes [Maximum] > ESV
Anthracene 16 14 88% 980 220 26 NC — 4.5 Yes [Maximum] > ESV
Benzo(A)Anthracene 16 15 94% 2300 320 28 NC — 7.2 Yes [Maximum] > ESV
Benzo(B)Fluoranthene 16 14 88% 2300 10400 0 NC — <1 No [Maximum] < ESV
Benzo(G,H,l)Perylene 16 14 88% 1100 170 3 NC — 6.5 Yes [Maximum] > ESV
Benzo(K)Fluoranthene 16 14 88% 1300 240 2 NC — 54 Yes [Maximum] > ESV
Benzo[A]Pyrene 16 15 94% 2000 370 27 NC — 5.4 Yes [Maximum] > ESV
Chrysene 16 15 94% 2000 340 28 NC — 59 Yes [Maximum] > ESV
Dibenz(A,H)Anthracene 16 10 63% 210 60 3 NC — 3.5 Yes [Maximum] > ESV
Fluoranthene 16 16 100% 5500 750 26 NC — 7.3 Yes [Maximum] > ESV
Fluorene 16 12 75% 320 190 2 NC — 1.7 Yes [Maximum] > ESV
Indeno (1,2,3-CD) Pyrene 16 14 88% 1000 200 2 NC — 5 Yes [Maximum] > ESV
Naphthalene 16 13 81% 1600 176 2 NC — 9.1 Yes [Maximum] > ESV
Phenanthrene 16 16 100% 2100 560 26 NC — 3.8 Yes [Maximum] > ESV
Pyrene 16 15 94% 4000 490 28 NC — 8.2 Yes [Maximum] > ESV

Total PAHs (detects only) 16 16 100% 25179 4000 3 912 6 6.3 Yes [Maximum] > ESV

Total PAHs (detects + 1/2 MDL) 16 16 100% 25193 4000 3 912 6 6.3 Yes [Maximum] > ESV
Pesticides (ug/kg)
4,4'-DDE 3 2 67% 4.3 3.16 1 NC — 1.4 Yes BTV > [Maximum] > ESV
4,4'-DDT 3 1 33% 1.2 4.16 0 NC — <1 No [Maximum] < ESV
Total DDX 3 2 67% 4.3 7 0 NC — <1 No [Maximum] < ESV
Endosulfan | 3 3 100% 9.2 29 3 NC — 3.2 Yes [Maximum] > ESV
Endosulfan Sulfate 3 2 67% 15 34.6 0 NC — <1 No [Maximum] < ESV
alpha-BHC 3 1 33% 2.9 6 0 NC — <1 No [Maximum] < ESV
beta-BHC 3 2 67% 25 5 2 NC — 5 Yes [Maximum] > ESV
delta-BHC 3 1 33% 1.6 114 0 NC — <1 No [Maximum] < ESV
Heptachlor 3 3 100% 55 68 0 NC 0 <1 No [Maximum] < ESV
Heptachlor epoxide 3 1 33% 10 2.47 1 NC 0 4 Yes [Maximum] > ESV
Polychlorinated Biphenyls (ug/kg)
Total PCB (congeners) 3 3 100% 37.5 59 3 46.2 0 <1 No [Maximum] < ESV
Metals (mg/kg)
Aluminum 13 13 100% 56900 25500 3 73401 0 2.2 Yes BTV > [Maximum] > ESV
Antimony 13 12 92% 6.55 2 1 1.68 1 3.3 Yes [Maximum] > ESV
Arsenic 14 14 100% 65 9.979 4 18.7 1 6.5 Yes [Maximum] > ESV
Barium 13 13 100% 541 NESV 0 NC — — Yes No ESV Available
Beryllium 13 13 100% 7.26 NESV 0 NC — — Yes No ESV Available
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Table 20

Tidal Reach - Preliminary Exposure Estimate for Bulk Sediment (0-0.5 feet)
Revised Salem Canal Screening-Level Ecological Risk Assessment

Chemours Chambers Works, Deepwater, New Jersey

Number of Number of Detection Maximum Ecologi.cal Number of Background Number of Hazard .
Analyte . Detected Screening ESV Threshold BTV . COPEC? Rationale
Samples Detections Frequency . a Quotient
Concentration Value Exceedances | Value (BTV)" | Exceedances
Cadmium 13 13 100% 0.485 0.6 0 1.78 0 <1 No [Maximum] < ESV
Chromium 15 15 100% 1170 26 16.71 140 9 45 Yes [Maximum] > ESV
Cobalt 13 13 100% 40.2 50 0 NC — <1 No [Maximum] < ESV
Copper 13 13 100% 87.8 16 9 36.1 3 5.5 Yes [Maximum] > ESV
Iron 13 13 100% 112000 20000 5 48800 2 5.6 Yes [Maximum] > ESV
Lead 14 14 100% 1210 31 8 55.6 5 39 Yes [Maximum] > ESV
Manganese 13 13 100% 673 630 1 1526 0 1.1 Yes BTV > [Maximum] > ESV
Mercury 13 12 92% 0.886 0.174 2 0.395 1 5.1 Yes [Maximum] > ESV
Nickel 13 13 100% 76 16 9 49.6 2 4.8 Yes [Maximum] > ESV
Selenium 13 11 85% 2.21 2 1 1.31 1 1.1 Yes [Maximum] > ESV
Silver 13 12 92% 1.08 0.5 1 1.02 1 2.2 Yes [Maximum] > ESV
Thallium 13 13 100% 0.332 NESV 0 NC — — Yes No ESV Available
Titanium 13 13 100% 4440 NESV 0 NC — — Yes No ESV Available
Vanadium 13 13 100% 108 NESV 0 NC — — Yes No ESV Available
Zinc 13 13 100% 160 120 1 275 0 1.3 Yes BTV > [Maximum] > ESV
Other Parameters
Total Organic Carbon 18 16 89% 80200 — — NC — — — —
Percent Moisture 19 19 100% 495 — — NC — — — —
Percent Solids 3 3 100% 76.8 — — NC — — — —
Fine-grain sediment (<0.064 MM) 18 18 100% 86 — — NC — — — —
Notes
1, Background UTL calculated as 95% UTL with 95% Coverage
NS, No standards available
NC, Not calculated
NJ ESC, New Jersey ecological screening criteria
UTL, Upper tolerance limit
--, Not applicable
Page 2 of 2
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Table 21

Tidal Reach - Preliminary Exposure Estimate for Bulk Sediment (0.5-1 feet)

Final SLERA Tables_0719.xlsx

Revised Salem Canal Screening-Level Ecological Risk A it
Chemours Chambers Works, Deep , New Jersey
. Maximum Ecological Number of Background Number of
Analyte Ns":nb;'e:f g:{:;?;:sf ::;e::r:’c'; Detected Scree?\ing ESV Threshold BTV C:'uzzt?;:t COPEC? Rationale
Concentration Value Exceedances | Value (BTV)' | Exceedances

VOCs (ug/kg)
1,4-Dichlorobenzene 16 4 25% 3300 318 2 NC — 10.4 Yes [Maximum] > ESV
1,3-Dichlorobenzene 16 4 25% 1100 1315 0 NC — <1 No [Maximum] < ESV
1,2-Dichlorobenzene 16 7 44% 2400 294 2 NC — 8.2 Yes [Maximum] > ESV
1,2-Dichloroethene 13 2 15% 94 NESV 0 NC — — Yes No ESV Available
cis-1,2 Dichloroethene 13 2 15% 94 654 0 NC — <1 No [Maximum] < ESV
Acetone 13 12 92% 490 9.9 11 NC — 49.5 Yes [Maximum] > ESV
n-Butylbenzene 13 1 8% 460 NESV 0 NC — — Yes No ESV Available
sec-Butylbenzene 13 1 8% 1100 NESV 0 NC — — Yes No ESV Available
tert-Butylbenzene 13 1 8% 730 NESV 0 NC — — Yes No ESV Available
Carbon Disulfide 13 9 69% 17 23.9 0 NC — <1 No [Maximum] < ESV
Chlorobenzene 13 5 38% 230 291 0 NC — <1 No [Maximum] < ESV
Chloroform 13 1 8% 3 121 0 NC — <1 No [Maximum] < ESV
Methylene Chloride 13 2 15% 16 159 0 NC — <1 No [Maximum] < ESV
Methyl Ethyl Ketone 13 7 54% 67 42.4 1 NC — 1.6 Yes [Maximum] > ESV
Tetrachloroethene 13 1 8% 110 990 0 NC — <1 No [Maximum] < ESV
Toluene 13 1 8% 13 1220 0 NC — <1 No [Maximum] < ESV
Trichloroethene 13 1 8% 74 112 0 NC — <1 No [Maximum] < ESV
SVOCs (ug/kg)
1,2,4-Trichlorobenzene 16 4 25% 510 5062 0 NC — <1 No [Maximum] < ESV
2-Methylnaphthalene 16 11 69% 160 70 4 NC — 2.3 Yes [Maximum] > ESV
4-Methylphenol (p-cresol) 16 4 25% 560 288 1 NC — 1.9 Yes [Maximum] > ESV
Dibenzofuran 16 2 13% 250 2000 0 NC — <1 No [Maximum] < ESV
Dichlorofluoromethane 13 1 8% 5500 NESV 0 NC — — Yes No ESV Available
PAHSs (ug/kg)
Acenaphthene 16 7 44% 440 6.71 30 NC — 66 Yes [Maximum] > ESV
Acenaphthylene 16 6 38% 190 5.87 28 NC — 32.4 Yes [Maximum] > ESV
Anthracene 16 10 63% 510 220 26 NC — 2.3 Yes [Maximum] > ESV
Benzo(A)Anthracene 16 13 81% 1300 320 26 NC — 4.1 Yes [Maximum] > ESV
Benzo(B)Fluoranthene 16 14 88% 1200 10400 25 NC — <1 No [Maximum] < ESV
Benzo(G,H,l)Perylene 16 11 69% 560 170 26 NC — 3.3 Yes [Maximum] > ESV
Benzo(K)Fluoranthene 16 9 56% 600 240 26 NC — 25 Yes [Maximum] > ESV
Benzo[A]Pyrene 16 13 81% 900 370 26 NC — 2.4 Yes [Maximum] > ESV
Chrysene 16 12 75% 1100 340 26 NC — 3.2 Yes [Maximum] > ESV
Dibenz(A,H)Anthracene 16 8 50% 110 60 27 NC — 1.8 Yes [Maximum] > ESV
Fluoranthene 16 15 94% 3300 750 26 NC — 4.4 Yes [Maximum] > ESV
Fluorene 16 10 63% 460 190 27 NC — 2.4 Yes [Maximum] > ESV
Indeno (1,2,3-CD) Pyrene 16 10 63% 450 200 26 NC — 2.3 Yes [Maximum] > ESV
Naphthalene 16 12 75% 460 176 27 NC — 2.6 Yes [Maximum] > ESV
Phenanthrene 16 14 88% 1800 560 26 NC — 3.2 Yes [Maximum] > ESV
Pyrene 16 16 100% 2500 490 26 NC — 5.1 Yes [Maximum] > ESV

Total PAHs (detects only) 16 16 100% 14890 4000 1 912 7 3.7 Yes [Maximum] > ESV

Total PAHs (detects + 1/2 MDL) 16 16 100% 14906 4000 2 912 7 3.7 Yes [Maximum] > ESV
Pesticides (ug/kg)
4,4'-DDD 3 1 33% 3.6 4.88 0 NC — <1 No [Maximum] < ESV
4,4'-DDE 3 1 33% 6.2 3.16 1 NC 0 2.0 Yes [Maximum] > ESV
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Table 21
Tidal Reach - Preliminary Exposure Estimate for Bulk Sediment (0.5-1 feet)

Revised Salem Canal Screening-Level Ecological Risk A it
Chemours Chambers Works, Deep , New Jersey
. Maximum Ecological Number of Background Number of
Analyte Nsu:“b:ll;:f g:{::;;:sf l?r :;e:::c'; Detected Screening ESV Threshold BTV ;lut?;: ¢ COPEC? Rationale
Concentration Value Exceedances | Value (BTV)' | Exceedances
4,4'-DDT 3 1 33% 1.5 4.16 0 NC — <1 No [Maximum] < ESV
Total DDX 3 1 33% 11.3 7 1 NC — 1.6 Yes [Maximum] > ESV
Endosulfan | 3 1 33% 1.5 2.9 0 NC — <1 No [Maximum] < ESV
Endosulfan Sulfate 3 1 33% 6.1 34.6 0 NC — <1 No [Maximum] < ESV
Alpha-BHC 3 1 33% 2.3 6 0 NC — <1 No [Maximum] < ESV
beta-BHC 3 2 67% 4.7 5 0 NC — <1 No [Maximum] < ESV
Heptachlor 3 1 33% 1.2 68 0 NC 0 <1 No [Maximum] < ESV
Polychlorinated Biphenyls (ug/kg)
Total PCB (congeners) 3 1 33% 118 59 1 46.2 1 2 Yes [Maximum] > ESV
Metals (mg/kg)
Aluminum 13 13 100% 31600 25500 1 73401 0 1.2 Yes BTV > [Maximum] > ESV
Antimony 13 11 85% 2.94 2 1 1.68 1 1.5 Yes [Maximum] > ESV
Arsenic 14 14 100% 45.8 9.979 6 18.7 3 4.6 Yes [Maximum] > ESV
Barium 13 13 100% 361 NESV 0 NC — — Yes No ESV Available; BTV > [Maximum]
Beryllium 13 13 100% 5.71 NESV 0 NC — — Yes No ESV Available
Cadmium 13 13 100% 0.901 0.6 1 1.78 0 1.5 Yes BTV > [Maximum] > ESV
Chromium 15 15 100% 573 26 9 140 6 22 Yes [Maximum] > ESV
Cobalt 13 13 100% 27.2 50 0 NC — <1 No [Maximum] < ESV
Copper 13 13 100% 61.9 16 8 36.1 4 3.9 Yes BTV > [Maximum] > ESV
Iron 13 13 100% 118000 20000 8 48800 2 5.9 Yes [Maximum] > ESV
Lead 14 14 100% 125 31 6 55.6 3 4 Yes BTV > [Maximum] > ESV
Manganese 13 13 100% 883 630 1 1526 0 1.4 Yes BTV > [Maximum] > ESV
Mercury 13 10 7% 0.486 0.174 3 0.395 1 2.8 Yes BTV > [Maximum] > ESV
Nickel 13 13 100% 53.5 16 7 49.6 1 3.3 Yes [Maximum] > ESV
Selenium 13 12 92% 1.16 2 0 1.31 0 <1 No [Maximum] < ESV
Silver 13 9 69% 0.592 0.5 1 1.02 0 1.2 Yes BTV > [Maximum] > ESV
Thallium 13 13 100% 0.353 NESV 0 NC — — Yes No ESV Available; BTV > [Maximum]
Titanium 13 13 100% 1980 NESV 0 NC — — Yes No ESV Available
Vanadium 13 13 100% 99.1 NESV 0 NC — — Yes No ESV Available; BTV > [Maximum]
Zinc 13 13 100% 215 120 2 275 0 1.8 Yes BTV > [Maximum] > ESV
Other Parameters
Total Organic Carbon 18 16 89% 144000 — — NC — — — —
Percent Moisture 19 19 100% 70.6 — — NC — — — —
Percent Solids 3 3 100% 83.9 — — NC — — — —
Fine-grain sediment (<0.064 MM) 18 18 100% 45 — — NC — — — —
Notes
1, Background UTL calculated as 95% UTL with 95% Coverage
NS, No standards available
NC, Not calculated
NJ ESC, New Jersey ecological screening criteria
UTL, Upper tolerance limit
--, Not applicable
Page 2 of 2
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Table 22

Preliminary Exposure Estimate for Surface Water - Reach 1
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

Minimum Maximum Location of Ecological Number of
Analyte Total/Dissolved N;;qb;:agf g;{gfﬁ; r?é Detected Detected Maximum Screening QHUZZZ,[?;?] i ESV COPEC? R(;S(T:;I:e
Concentration | Concentration | Concentration | Value (ESV) Exceedances
Pesticides (ug/L)
beta-BHC T 2 0.0075 0.0083 SC-246 0.495 <1 0 No [Maximum] < ESV
Heptachlor T 1 0.0027 0.0027 SC-247 0.0038 <1 0 No [Maximum] < ESV
Metals (ug/L)
Aluminum T 3 3 252 377 SC-246 87 4.3 3 Yes [Maximum] > ESV
Arsenic T 3 3 3.8 5 SC-246 NESV -- -- No [Filtered] < ESV
Arsenic D 3 3 2.5 3.2 SC-246 150 <1 0 No [Maximum] < ESV
Barium T 3 3 42.6 46.8 SC-248 NESV - 0 No [Filtered] < ESV
Barium D 3 3 35.9 37.3 SC-246 220 <1 0 No [Maximum] < ESV
Chromium T 3 3 0.86 1.3 SC-246 75.5 <1 0 No [Maximum] < ESV
Cobalt T 3 3 0.39 0.48 SC-248 NESV - 0 No [Filtered] < ESV
Cobalt D 3 1 0.22 0.22 SC-246 23 <1 0 No [Maximum] < ESV
Copper T 3 3 0.83 0.9 SC-248 8.12 <1 0 No [Maximum] < ESV
Copper D 3 3 0.61 0.68 SC-248 7.37 <1 0 No [Maximum] < ESV
Iron T 3 3 2630 2960 SC-246 1000 3.0 3 Yes [Maximum] > ESV
Iron D 3 3 996 1240 SC-246 NESV -- - Yes [Unfiltered] > ESV
Lead T 3 3 1.8 2.2 SC-248 NESV - - No [Filtered] < ESV
Lead D 3 3 0.68 0.89 SC-246 5.4 <1 0 No [Maximum] < ESV
Manganese T 3 3 113 132 SC-246 NESV -- -- No [Filtered] < ESV
Manganese D 3 3 14.7 38.5 SC-246 120 <1 0 No [Maximum] < ESV
Nickel T 3 3 2.1 2.2 SC-248 455 <1 0 No [Maximum] < ESV
Nickel D 3 3 1.7 1.9 SC-246 38.5 <1 0 No [Maximum] < ESV
Titanium T 3 1 8.7 8.7 SC-246 100 <1 0 No [Maximum] < ESV
Vanadium T 3 3 2.3 2.6 SC-246 NESV -- -- No [Filtered] < ESV
Vanadium D 3 3 1.2 1.4 SC-246 20 <1 0 No [Maximum] < ESV
Other Parameters (ug/L)
Dissolved Organic Carbon T 3 10600 10800 SC-247/SC-248 NESV -- -- -- --
Total Suspended Solids T 3 10800 12900 SC-246 NESV -- -- -- --
Notes
NESV, No Ecological Screening Value
NJ ESC, New Jersey ecological screening criteria
--, Not applicable
Page 1of 1
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Table 23

Preliminary Exposure Estimate for Surface Water - Reach 2
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

Minimum Maximum Location of Year Maximum .
Analyte Total/Dissolved AL ) Numbgr ol Detected Detected Maximum Concentration EcoI.oglcaI Hazard Quotient MLIEACI S COPEC? CQPEC
Samples Detections . ; : Screening Value Exceedances Rationale
Concentration | Concentration | Concentration Sampled
Volatile Organic Compounds (ug/L)
Chlorobenzene T 25 2 1 2 SCD-81 2009 a7 <1 0 No [Maximum] < ESV
Acetone T 25 4 13 13 SCD-117 2011 1500 <1 0 No [Maximum] < ESV
Semi-Volatile Organic Compounds (ug/L)
2-Methylnaphthalene T 21 1 0.3 0.3 SC-255 2018 330 <1 0 No [Maximum] < ESV
Naphthalene T 21 2 0.2 3 SC-255 2018 13 <1 0 No [Maximum] < ESV
Pesticides (ug/L)
beta-BHC T 3 1 0.0068 0.0068 SC-243 2016 0.495 <1 0 No [Maximum] < ESV
Lindane T 3 1 0.002 0.002 SC-245 2016 0.026 <1 0 No [Maximum] < ESV
Metals (ug/L)
Aluminum T 6 6 51 586 SC-243 2016 87 6.7 3 Yes [Maximum] > ESV
Arsenic D 6 6 0.8 4.0 SC-243 2016 150 <1 0 No [Maximum] < ESV
Arsenic T 6 6 0.8 5.0 SC-244 2016 NESV -- - No [Filtered] < ESV
Barium D 6 6 34.7 45.6 SC-243 2016 220 <1 0 No [Maximum] < ESV
Barium T 6 6 34.7 54.8 SC-243 2016 NESV -- -- No [Filtered] < ESV
Chromium T 6 6 0.8 1.7 SC-243 2016 75.5 <1 0 No [Maximum] < ESV
Cobalt D 6 4 0.32 0.53 SC-254 2016 23 <1 0 No [Maximum] < ESV
Cobalt T 6 6 0.4 0.6 SC-243 2016 NESV -- -- No [Filtered] < ESV
Copper D 6 3 0.6 0.8 SC-243 2016 7.4 <1 0 No [Maximum] < ESV
Copper T 6 3 0.8 1.1 SC-243 2016 8.1 <1 0 No [Maximum] < ESV
Iron D 6 6 576 1561 SC-243 2016 NESV -- 3 Yes [Unfiltered] > ESV
Iron T 6 6 576 3301 SC-243 2016 1000 3.3 3 Yes [Maximum] > ESV
Lead D 6 3 1.0 1.2 SC-243 2016 5.4 <1 0 No [Maximum] < ESV
Lead T 6 3 2.1 2.6 SC-243 2016 NESV -- -- No [Filtered] < ESV
Manganese D 6 6 59.7 111 SC-243 2016 120 <1 0 No [Maximum] < ESV
Manganese T 6 6 65 152 SC-243 2016 NESV -- - No [Filtered] < ESV
Nickel D 6 6 1.8 3.5 SC-254 2016 38.5 <1 0 No [Maximum] < ESV
Nickel T 6 6 2.1 35 SC-243 2016 455 <1 0 No [Maximum] < ESV
Titanium T 3 3 10.7 15.2 SC-243 2016 100 <1 0 No [Maximum] < ESV
Vanadium D 6 6 0.9 1.6 SC-243 2016 20 <1 0 No [Maximum] < ESV
Vanadium T 6 6 0.9 3.0 SC-243 2016 NESV -- - No [Filtered] < ESV
Zinc T 6 3 6.7 7.5 SC-245 2016 104.4 <1 0 No [Maximum] < ESV
Other Parameters (ug/L)
Dissolved Organic Carbon T 3 3 10600 10900 SC-244 2016 NESV -- -- -- --
Total Suspended Solids T 3 3 10300 22600 SC-243 2016 NESV -- -- -- --
Notes
NESV, No Ecological Screening Value
NJ ESC, New Jersey ecological screening criteria
--, Not applicable
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Table 24

Preliminary Exposure Estimate for Surface Water - Tidal Reach
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

Minimum Maximum Location of .
Analyte _Total / Number of Numbgr of Detected Detected Maximum Ecolloglcal Hazard Quotient Number of ESV COPEC? CQPEC
Dissolved Samples Detections . . : Screening Value Exceedances Rationale
Concentration | Concentration | Concentration
VOCs (ug/L)
Chlorobenzene T 3 1 1 1 SC-242 47 <1 0 No [Maximum] < ESV
SVOCs (ug/L)
Fluoranthene T 3 1 0.2 0.2 SC-240 1.9 <1 0 No [Maximum] < ESV
Phenanthene T 3 1 0.1 0.1 SC-240 3.6 <1 0 No [Maximum] < ESV
Pyrene T 3 1 0.2 0.2 SC-240 0.3 <1 0 No [Maximum] < ESV
Pesticides (ug/L)
Endosulfan | T 3 1 | 0.0051 0.0051 | SC-242 0.056 <1 0 No [Maximum] < ESV
PCBs (ug/L)
Total PCBs (congeners) T 3 2 | 291 5260 | SC-240 14000 <1 0 No [Maximum] < ESV
Metals (ug/L)
Aluminum T 3 3 1190 1230 SC-240 87 14.1 3 Yes [Maximum] > ESV
Aluminum D 3 2 111 393 SC-241 NESV -- -- Yes [Unfiltered] < ESV
Antimony T 3 1 0.48 0.48 SC-241 NESV - - No [Filtered] < ESV
Antimony D 3 1 0.53 0.53 SC-240 30 <1 0 No [Maximum] < ESV
Arsenic T 3 3 2 2.4 SC-241 NESV - 0 No [Filtered] < ESV
Arsenic D 3 3 15 1.8 SC-241 150 <1 0 No [Maximum] < ESV
Barium T 3 3 36.2 39.1 SC-241 NESV - - No [Filtered] < ESV
Barium D 3 3 28.9 33.7 SC-242 220 <1 0 No [Maximum] < ESV
Chromium T 3 3 2.1 2.5 SC-241 289.8 <1 0 No [Maximum] < ESV
Chromium D 3 1 0.86 0.86 SC-241 80.3 <1 0 No [Maximum] < ESV
Cobalt T 3 3 0.47 0.53 SC-241 NESV - - No [Filtered] < ESV
Copper T 3 3 2.7 3 SC-241 33.1 <1 0 No [Maximum] < ESV
Copper D 3 3 2 2.7 SC-241 30 <1 0 No [Maximum] < ESV
Iron T 3 3 1230 1340 SC-241 1000 1.3 3 Yes [Maximum] > ESV
Iron D 3 2 129 456 SC-241 NESV - - Yes [Unfiltered] > ESV
Lead T 3 3 1.7 2.1 SC-241 NESV - - No [Filtered] < ESV
Lead D 3 2 0.19 0.59 SC-241 5.4 <1 0 No [Maximum] < ESV
Manganese T 3 3 53.1 89.1 SC-242 NESV - - No [Filtered] < ESV
Manganese D 3 3 9.7 515 SC-242 120 <1 0 No [Maximum] < ESV
Nickel T 3 3 2.3 2.7 SC-242 182.6 <1 0 No [Maximum] < ESV
Nickel D 3 3 15 1.7 SC-241 154.5 <1 0 No [Maximum] < ESV
Selenium T 3 1 0.45 0.45 SC-240 NESV -- -- No [Filtered] < ESV
Titanium T 3 3 36.7 45.6 SC-241 100 <1 0 No [Maximum] < ESV
Titanium D 3 1 12.7 12.7 SC-241 NESV - -- No [Unfiltered] < ESV
Vanadium T 3 3 3.6 4 SC-241 NESV -- -- No [Filtered] < ESV
Vanadium D 3 3 15 2 SC-241 20 <1 0 No [Maximum] < ESV
Zinc T 3 3 8.5 9.8 SC-241 420.2 <1 0 No [Maximum] < ESV
Other Parameters (ug/L)
Dissolved Organic Carbon T 3 3 3300 3600 SC-240/SC-241 NESV -- -- -- --
Total Suspended Solids T 3 3 27700 39600 SC-240 NESV - - - -
Notes
NESV, No Ecological Screening Value
NJ ESC, New Jersey ecological screening criteria
--, Not applicable
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Table 25
Preliminary Dietary Exposure Estimate for Fish
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

Estimated Concent.rations in Aquatic Life Growth e Survival Maximum Hazard
Stage Benthic Invertebrates Quotient
A Maximum Sediment Maximum Benthic
Concenration Invertebrgte NOEC LOEC NOEC LOEC NOEC LOEC HOwoge HOLogc
(mg/kg, dry weight) Concentrathn (mg/kqg) (mg/kQg) (mg/kqg) (mg/kQg) (mg/kg) (mg/kQg)
(mg/kg, dry weight)

Metals
Arsenic 65.0 8.26 33.1 77.2 -- -- 174 - <1 <1
Cadmium 5.42 16.66 4.5 0.1 - - 96.4 - 3.7 241
Chromium 1170 688 -- -- -- -- -- -- -- -
Copper 105 142 157 200 1368 - 161 - <1 <1
Lead 1210 79.86 500 520 - - 255 - <1 <1
Mercury 241 4.18 3.1 12.0 5.3 12.0 5.9 12.0 1.3 <1l
Nickel 76 19.1 - - - - - - - --
Selenium 2.21 3.14 4.3 23.5 - - 3.9 21.2 <1 <1
Silver 1.47 0.26 - - - - - - - -
Zinc 1540 422 242 1900 -- -- 200 - 2.1 <1
Polycyclic Aromatic Hydrocarbons (PAHS)
Total LMW PAHs 6.47 19.7 - - - - - - - --
Total HMW PAHs 21.71 57 -- -- -- -- -- -- -- --
Semi-Volatile Organic Compounds (SVOCS)
Bis(2-Ethylhexyl)Phthalate 3.90 11.8 -- -- -- -- -- -- -- -
Hexachlorobenzene 0.04 0.25 0.327 58.8 -- -- 63.1 -- <1 <1
Biphenyl 2.40 5.36 -- -- -- -- -- -- -- -
2-Methylnaphthalene 0.38 1.02 -- -- -- -- -- -- -- -
Pesticides
Total DDx 0.000 0.294 0.129 3.4 - - 2.9 - 2.3 <1
Alpha Chlordane 0.00 0.015 -- -- -- -- -- -- -- -
Heptachlor 0.06 0.037 0.109 -- -- -- 0.084 -- <1 -
Dieldrin 0.02 0.268 -- -- -- -- -- -- -- -
Endrin 0.03 0.001 - - - - - - - --
Endrin Aldehyde 0.05 0.002 -- -- -- -- -- -- -- -
Heptachlor Epoxide 0.01 0.027 -- -- -- -- -- -- -- -
Alpha-BHC 0.01 0.029 - - - - - - - --
beta-BHC 0.03 0.043 - - - - - - - --




Table 25
Preliminary Dietary Exposure Estimate for Fish
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

Estimated Concentrations in Aquatic Life Growth Reproduction Survival Maximum Hazard
Stage Benthic Invertebrates P Quotient
AR Maximum Sediment Maximum Benthic
Concentration Invertebrate NOEC LOEC NOEC LOEC NOEC LOEC HO HO
(malkg. dry weight) Concentration (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) NOEC LOEC
g/kg, ary Welghh | mg/kg, dry weight)
delta-BHC 0.00 0.002 -- -- -- - - -- - --
Lindane 0.00 0.006 -- -- - -- - -- - --
Endosulfan Sulfate 0.02 0.017 - - - - - - - -
Endosulfan | 0.01 0.010 -- -- -- -- -- -- -- --
Endosulfan 11 0.04 0.050 - - -- - - - - -
Total PCBs
Total PCB (congeners) 0.09 0.282 0.240 0.051 -- - 0.639 - 1.2 5.6




Table 26
Refined Sediment Ecological Screening Values
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

Refined Ecological Screening Value
Constituent
Former Seep Area Canal-Wide Area Source
(3.5% TOC) (1.5% TOC)
Volatile Organic Compounds (ug/kg)
1,1,1-Trichloroethane 213 213 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
1,1,2,2-Tetrachloroethane 850 850 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
1,1-Dichloroethane 0.575 0.575 EPA 2003 Region 5 Ecological Screening Levels
1,1-Dichloroethene 19.4 19.4 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
1,2-Dichloroethane 260 260 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
1,2-Dichloroethene NESV NESV NESV: No Ecological Screening Value Available
1,2-Dichloropropane 333 333 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
1,2,4-Trimethylbenzene NESV NESV NESV: No Ecological Screening Value Available
1,3,5-Trimethylbenzene NESV NESV NESV: No Ecological Screening Value Available
2-Chlorotoluene NESV NESV NESV: No Ecological Screening Value Available
4-Chlorotoluene NESV NESV NESV: No Ecological Screening Value Available
4-isopropyltoluene 25455 10909 EqP See Appendix E
Acetone 2532 1085 EqP See Appendix E
Acrolein 0.00152 0.00152 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Acrylonitrile 1.2 1.2 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Benzene 30769 13187 EPA 2008: EqP Nonionic Organics (see Appendix E)
Bromodichloromethane NESV NESV NESV: No Ecological Screening Value Available
Bromoform 492 492 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
sec-Butylbenzene NESV NESV NESV: No Ecological Screening Value Available
n-Butylbenzene NESV NESV NESV: No Ecological Screening Value Available
tert-Butylbenzene NESV NESV NESV: No Ecological Screening Value Available
Carbon disulfide 1056 453 EqP See Appendix E
Carbon tetrachloride 1,450 1,450 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Chlorobenzene 20034 8586 EPA 2008: EgP Nonionic Organics (see Appendix E)
Chlorodibromomethane NESV NESV NESV: No Ecological Screening Value Available
Chloroform 121 121 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
cis-1,2 Dichloroethene 654 654 EPA 2003 Region 5 Ecological Screening Levels
cis-1,3-Dichloropropene NESV NESV NESV: No Ecological Screening Value Available
Cumene 39646 16991 EqP See Appendix E
Ethyl chloride NESV NESV NESV: No Ecological Screening Value Available
Ethylbenzene 33965 14556 EPA 2008: EgP Nonionic Organics (see Appendix E)
Hexane 39.6 39.6 EPA Region 3 BTAG Freshwater Sediment Screening Benchmark
Methyl bromide 1.37 1.37 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Methyl chloride NESV NESV NESV: No Ecological Screening Value Available
Methylene chloride 159 159 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Methyl ethyl ketone 42.4 42.4 EPA Region 3 BTAG Freshwater Sediment Screening Benchmark
N-propylbenzene NESV NESV NESV: No Ecological Screening Value Available
Tetrachloroethene 990 990 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Toluene 1,220 1,220 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
trans-1,2-Dichloroethene 654 654 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
trans-1,3-Dichloropropene NESV NESV NESV: No Ecological Screening Value Available
Trichloroethene 112 112 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Trichlorofluoromethane NESV NESV NESV: No Ecological Screening Value Available
Vinyl chloride 202 202 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Xylenes 433 433 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Meta- and para-xylene NESV NESV NESV: No Ecological Screening Value Available
Ortho-xylene NESV NESV NESV: No Ecological Screening Value Available
1,1,2-Trichloroethane 518 518 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
1,1,2-Trichlorotrifluoroethane NESV NESV NESV: No Ecological Screening Value Available
Acetone 9.9 9.9 EPA 2003 Region 5 Ecological Screening Levels
Carbon disulfide 23.9 23.9 EPA 2003 Region 5 Ecological Screening Levels
Dichlorodifluoromethane NESV NESV NESV: No Ecological Screening Value Available
Dichlorofluoromethane NESV NESV NESV: No Ecological Screening Value Available
Semi-Volatile Organic Compounds (ug/kg)
1,2,4-Trichlorobenzene 5,062 5,062 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
1,2-Dichlorobenzene 27502 11787 EPA 2008: EgP Nonionic Organics (see Appendix E)
1,2-Diphenylhydrazine NESV NESV NESV: No Ecological Screening Value Available
1,3-Dichlorobenzene 27502 11787 EPA 2008: EgP Nonionic Organics (see Appendix E)
1,4-Dichlorobenzene 27478 11776 EPA 2008: EqP Nonionic Organics (see Appendix E)
1-Naphthylamine NESV NESV NESV: No Ecological Screening Value Available
2,4,6-Trichlorophenol 208 208 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
2,4-Dichlorophenol 81.7 81.7 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
2,4-Dimethylphenol 304 304 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
2,4-Dinitrophenol 6.21 6.21 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
2,4-Dinitrotoluene 14.4 14.4 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
2,6-Dinitrotoluene 39.8 39.8 EPA 2003 Region 5 Ecological Screening Levels
2-Chloroethyl vinyl ether NESV NESV NESV: No Ecological Screening Value Available
2-Chlorophenol 4695 2012 EqP See Appendix E
2-Methylnaphthalene 15634 6700 EPA 2008: EqP Nonionic Organics (see Appendix E)

Final SLERA Tables_0719.xlsm

Page 1 of 3 7/11/2019



Table 26

Refined Sediment Ecological Screening Values
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

Constituent

Refined Ecological Screening Value

Former Seep Area
(3.5% TOC)

Canal-Wide Area
(1.5% TOC)

Source

2-Methylphenol (o-cresol) NESV NESV NESV: No Ecological Screening Value Available
2-Naphthylamine NESV NESV NESV: No Ecological Screening Value Available
2-Nitrophenol NESV NESV NESV: No Ecological Screening Value Available
3,3'-Dichlorobenzidine 127 127 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
4,6-Dinitro-2-Methylphenol NESV NESV NESV: No Ecological Screening Value Available
4-Aminobiphenyl NESV NESV NESV: No Ecological Screening Value Available
4-Bromophenyl phenyl ether 1,550 1,550 EPA 2003 Region 5 Ecological Screening Levels
4-Chloro-3-Methylphenol NESV NESV NESV: No Ecological Screening Value Available
4-Chloroaniline 17086 7323 EgP See Appendix E
4-Chlorophenyl phenyl ether NESV NESV NESV: No Ecological Screening Value Available
4-Methylphenol (p-Cresol) 1417 607 EqP See Appendix E
4-Nitrophenol 13.3 13.3 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Aniline 21955 9409 EqP See Appendix E
Benzidine NESV NESV NESV: No Ecological Screening Value Available
Biphenyl 1,220 1,220 EPA Region 3 BTAG Freshwater Sediment Screening Benchmark
Bis(2-Chloroethoxy)methane NESV NESV NESV: No Ecological Screening Value Available
Bis(2-Chloroethyl)ether 3,520 3,520 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Bis(2-Chloroisopropyl)ether NESV NESV NESV: No Ecological Screening Value Available
Bis(2-ethylhexyl)phthalate 1857117 795907 EqP See Appendix E
Butyl benzyl phthalate 1,970 1,970 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Carbazole 240 103 EqgP See Appendix E
Dibenzofuran 2,000 2,000 EPA Ecotox Thresholds Sediment Screening Benchmark
Diethyl phthalate 295 295 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Dimethyl phthalate 530 530 Ecology (2013): Washington State Sediment Management Standards
Di-N-Butyl phthalate 1,114 1,114 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Diphenyl ether 60586 25965 EqP See Appendix E
Hexachlorobenzene 20 20 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Hexachlorobutadiene 26.5 26.5 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Hexachlorocyclopentadiene 901 901 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Hexachloroethane 584 584 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Hexane 39.6 39.6 EPA Region 3 BTAG Freshwater Sediment Screening Benchmark
Isophorone 432 432 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
N-Dioctyl phthalate NESV NESV NESV: No Ecological Screening Value Available
Nitrobenzene 145 145 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
N-Nitrosodimethylamine NESV NESV NESV: No Ecological Screening Value Available
N-Nitrosodi-N-propylamine NESV NESV NESV: No Ecological Screening Value Available
N-Nitrosodiphenylamine 18430 7899 EqgP See Appendix E
o-Toluidine 6496 2784 EqP See Appendix E
Pentachlorobenzene 690 690 EPA Ecotox Thresholds Sediment Screening Benchmark
Pentachlorophenol 23,000 23,000 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Phenol 120 120 Ecology (2013): Washington State Sediment Management Standards
Di-n-octylphthalate 4,060 4,060 EPA 2003 Region 5 Ecological Screening Levels
Pcn-2 (2-chloronaphthalene) 417 417 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Polycyclic Aromatic Hydrocarbons (ug/kg)
2-Methylnaphthalene 20.2 20.2 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Acenaphthene 6.71 6.71 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Acenaphthylene 5.87 5.87 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Anthracene 220 220 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Benzo(a)anthracene 320 320 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Benzo(b)fluoranthene 10,400 10,400 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Benzo(g,h,i)perylene 170 170 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Benzo(k)fluoranthene 240 240 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Benzo[a]pyrene 370 370 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Chrysene 340 340 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Dibenz(a,h)anthracene 60 60 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Fluoranthene 750 750 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Fluorene 190 190 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Indeno (1,2,3-cd) pyrene 200 200 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Naphthalene 176 176 EPA 2003 Region 5 Ecological Screening Levels
Phenanthrene 560 560 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Pyrene 490 490 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Total PAHs (detects only) 4,000 4,000 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Total PAHs (detects + 1/2 MDL) 4,000 4,000 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Pesticides (ug/kg)
4,4'-DDD 4.88 4.88 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
4,4'-DDE 3.16 3.16 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
4,4'-DDT 4.16 4.16 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Total DDx 7.0 7.0 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Alpha-bhc 385 165 EPA 2008: EgP Nonionic Organics (see Appendix E)
Beta-bhc 385 165 EPA 2008: EqP Nonionic Organics (see Appendix E)
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Table 26

Refined Sediment Ecological Screening Values
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

Constituent

Refined Ecological Screening Value

Former Seep Area
(3.5% TOC)

Canal-Wide Area
(1.5% TOC)

Source

Delta-bhc 385 165 EPA 2008: EqP Nonionic Organics (see Appendix E)
Dieldrin 420 180 EPA 2003: ESBs for Dieldrin (see Appendix E)
Endosulfan i 25.9 111 EPA. 2004. The incidence and severity of sediment contamination in surfa
Endosulfan sulfate 34.6 34.6 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Endrin 189 81 EPA 2003: ESBs for Endrin (see Appendix E)

Endrin aldehyde 480 480 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Endrin ketone NESV NESV NESV: No Ecological Screening Value Available

Alpha chlordane NESV NESV NESV: No Ecological Screening Value Available

Gamma chlordane NESV NESV NESV: No Ecological Screening Value Available
Heptachlor 68.0 68.0 EPA 2006: EPA Region 3 BTAG Freshwater Sediment Benchmarks
Heptachlor epoxide 2.47 2.47 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Lindane 13.0 5.6 EPA 2008: EqP Nonionic Organics (see Appendix E)
Polychlorinated Biphenyls (ug/kg)

Total PCB (congeners) 59 59 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Metals (mg/kg)

Aluminum 25,500 25,500 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Antimony 2 2 EPA Region 3 BTAG Freshwater Sediment Screening Benchmark
Arsenic 9.979 9.979 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Barium NESV NESV NESV: No Ecological Screening Value Available
Beryllium NESV NESV NESV: No Ecological Screening Value Available
Cadmium 0.6 0.6 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Chromium 26 26 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Cobalt 50 50 EPA Region 3 BTAG Freshwater Sediment Screening Benchmark
Copper 16 16 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Iron 20,000 20,000 EPA Region 3 BTAG Freshwater Sediment Screening Benchmark
Lead 31 31 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Manganese 630 630 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Mercury 0.174 0.174 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Nickel 16 16 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Selenium 2 2 EPA Region 3 BTAG Freshwater Sediment Screening Benchmark
Silver 0.5 0.5 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Thallium NESV NESV NESV: No Ecological Screening Value Available
Titanium NESV NESV NESV: No Ecological Screening Value Available
Vanadium NESV NESV NESV: No Ecological Screening Value Available

Zinc 120 120 NJDEP 2011: Freshwater Criteria Lowest Effects Levels (LELS)
Notes:

ESV: Ecological Screening Value
NESV: No Ecological Screening level
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Table 27
Former Seep Area - Refined Exposure Estimate for Bulk Sediment (0-0.5 feet)
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

. Number of Number of Detection WLl UCL viean Refmgd Hazard Hazard Refined .
Constituent Samples Detections Frequency Detecteq Concentration Ecol.oglcal Quotienty,y Quotientyc, COPEC? Rl
Concentration Screening Value

Volatile Organic Compounds (ug/kg)
Acetone 93 69 74% 1300 329 2532 <1 <1 No [UCL] < RESV
Benzene 93 32 34% 530 58 30769 <1 <1 No [Maximum] < RESV
Carbon disulfide 93 70 75% 2100 176 1056 2 <1 No [UCL] < RESV
Chlorobenzene 93 89 96% 30000 8609 20034 15 <1 No [UCL] < RESV
Cumene 93 5 5% 97 8 39646 <1 <1 No [Maximum] < RESV
Methyl ethyl ketone 93 57 61% 75 51 42.4 1.8 1.2 Yes [Maximum] > ESV
Xylenes 93 11 12% 62 8 433 <1 <1 No [Maximum] < ESV
Semi-volatile organic compounds (ug/kg)
1,2-Dichlorobenzene 93 18 19% 2800 181 27502 <1 <1 No [Maximum] < RESV
1,3-Dichlorobenzene 93 17 18% 1400 80 27502 <1 <1 No [Maximum] < RESV
1,4-Dichlorobenzene 93 44 47% 7400 969 27478 <1 <1 No [Maximum] < RESV
2-Chlorophenol 70 3 4% 140 26 4695 <1 <1 No [Maximum] < RESV; DF < 5%
4-Chloroaniline 70 7 10% 290 68 17086 <1 <1 No [Maximum] < RESV
Aniline 70 2 3% 4100 392 21955 <1 <1 No [Maximum] < RESV; DF < 5%
Bis(2-ethylhexyl)phthalate 70 2 3% 1200 197 1857117 <1 <1 No [Maximum] < RESV; DF < 5%
2-Methylnaphthalene 70 44 63% 230 42 15634 <1 <1 No [Maximum] < RESV
N-Nitrosodiphenylamine 70 19 27% 12000 655 18430 <1 <1 No [Maximum] < RESV
Phenol 70 6 9% 850 71 120 7.1 <1 No [UCL] < ESV
Polycyclic Aromatic Hydrocarbons (pg/kg)

Total PAHs (detects only) 70 70 100% 17290 1933 4000 4.3 <1 No [UCL] < ESV

Total PAHs (detects + 1/2 MDL) 70 70 100% 17290 3004 4000 4.3 <1 No [UCL] < ESV
Notes:

ESV: Ecological Screening Value
NESV: No Ecological Screening level
Sources:
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Table 28

Former Seep Area - Refined Exposure Estimate for Bulk Sediment (0.5-1.0 feet)

Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

. Number of Number of Detection R ) UCL yean Refmgd Hazard Hazard Refined .
Constituent Samples Detections Frequency Detecteq Concentration Ecol.og|cal Quotientyay Quotientyc, COPEC? Bl
Concentration Screening Value
Volatile Organic Compounds (ug/kg)
Benzene 22 6 27% 840 139 30769 <1 <1 No [Maximum] < RESV
Chlorobenzene 22 21 95% 56000 23076 20034 2.8 1.2 Yes [Maximum] > RESV
Xylenes 22 2 9% 4 NC 433 <1 — No [Maximum] < ESV
Acetone 22 10 45% 380 262 2532 <1 <1 No [Maximum] < RESV
Carbon disulfide 22 10 45% 79 26.7 1056 <1 <1 No [Maximum] < RESV
Semi-Volatile Organic Compounds (ug/kg)
2-Methylnaphthalene 22 18 82% 220 115 15634 <1 <1 No [Maximum] < RESV
1,2-Dichlorobenzene 22 8 36% 3500 510 27502 <1 <1 No [Maximum] < RESV
1,4-Dichlorobenzene 22 12 55% 3800 726 27478 <1 <1 No [Maximum] < RESV
2-Chlorophenol 22 3 14% 330 86.3 4695 <1 <1 No [Maximum] < RESV
4-Chloroaniline 22 4 18% 620 190 17086 <1 <1 No [Maximum] < RESV
Aniline 22 3 14% 2600 729 21955 <1 <1 No [Maximum] < RESV
Carbazole 22 3 14% 160 64.0 240 <1 <1 No [Maximum] < RESV
N-Nitrosodiphenylamine 22 9 41% 5900 1017 18430 <1 <1 No [Maximum] < RESV
O-Toluidine 22 1 4.5% 8800 NC 6496 1.4 — No [Maximum] > ESV; DF <5%
Phenol 22 1 4.5% 230 NC 120 1.9 — No [Maximum] > ESV; DF <5%
Polycyclic Aromatic Hydrocarbons (ug/kg)
Total PAHs (detects only) 22 22 100% 8485 3434 4000 21 <1 No [UCL] < ESV
Total PAHs (detects + 1/2 MDL) 22 22 100% 8485 3441 4000 2.1 <1 No [UCL] < ESV

NOTES:
ESV: Ecological Screening Value
Sources:

1. NJDEP 2009: Freshwater Criteria Lowest Effects Levels (LELS)
. USEPA Region V Ecological Screening Levels

2
3. EPA 2006: EPA Region 3 BTAG Freshwater Sediment Benchmarks
4

. MacDonald et al. 2000: Consensus-based sediment quality guidelines for freshwater ecosystems
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Table 29

Former Seep Area - Refined Exposure Estimate for Pore Water (0-0.5 feet)
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

. Number of Number of Detection Maximum UCL viean Ecological Hazard Hazard .
) : 2
Constituent Samples Detections Frequency Detection Concentration | Screening Value Quotientyay Quotientyc, GO Ratignale
Volatile Organic Compounds (ug/L)
Chlorobenzene 109 75 69% 3800 1028 880 4.3 1.2 Yes [Maximum] > ESV
Semi-Volatile Organic Compounds (ug/L)
Bis(2-ethylhexyl)phthalate | 45 1 2% 180 NC 16 11.3 — No [Maximum] > ESV; DF < 5%

NOTES:

ESV: Ecological Screening Value

NESV: No Ecological Screening Value

Sources:

1. NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria

2. USEPA Region V Ecological Screening Levels; units expressed in ug/kg (not converted)
3. EPA 2006: EPA Region 3 BTAG Freshwater Benchmarks

4. USEPA 2008: Equilibrium Partitioning Sediment Benchmarks (ESBs) for Nonionic Organics
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Table 30

Former Seep Area - Refined Exposure Estimate for Pore Water (0.5-0.75 feet)
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

. Number of Number of Detection Maximum UCL viean Ecological Hazard Hazard .

Constituent Samples Detections Frequency Detection Concentration Screenin?; Value Quotientyay Quotientyc. COlE= o etenEe
Volatile Organic Compounds
Chlorobenzene 57 53 93% 4800 2135 880 5.5 24 Yes [Maximum] > ESV
Semi-Volatile Organic Compounds
2-Chlorophenol 38 16 42% 27 10.4 24 1.1 <1 No [UCL] < ESV
Aniline 38 4 1% 7 3.48 4.1 1.7 <1 No [UCL] < ESV
Bis(2-ethylhexyl)phthalate 38 1 3% 200 NC 16 12.5 — No [Maximum] > ESV; DF < 5%
NOTES:
ESV: Ecological Screening Value
NESV: No Ecological Screening Value
Sources:
1. NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria
2. USEPA Region V Ecological Screening Levels; units expressed in ug/kg (not converted)
3. EPA 2006: EPA Region 3 BTAG Freshwater Benchmarks
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Table 31

Former Seep Area - Refined Exposure Estimate for Pore Water (0.75-1 feet)
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

: Number of Number of Detection Maximum UCL Ecological Hazard Hazard .

Constituent Samples Detections Frequency Detection Concen;ﬂ:;rt]ion Screenin?; Value Quotientyay Quotientyc, GolHser Relionele
Volatile Organic Compounds
Chlorobenzene 25 24 96% 5000 2774 880 5.7 3.2 Yes [Maximum] > ESV
Semi-Volatile Organic Compounds
2-Chlorophenol 6 5 83% 26 NC 24 1.1 — Yes [Maximum] > ESV
Aniline 6 3 50% 16 NC 4.1 3.9 — Yes [Maximum] > ESV
Bis(2-ethylhexyl)phthalate 6 1 17% 79 NC 16 4.9 — Yes [Maximum] > ESV

NOTES:

ESV: Ecological Screening Value
NESV: No Ecological Screening Value
Sources:

1. NJDEP 2009: Freshwater (FW2) Chronic Aquatic Criteria

2. USEPA Region V Ecological Screening Levels; units expressed in ug/kg (not converted)

3. EPA 2006: EPA Region 3 BTAG Freshwater Benchmarks

Final SLERA Tables_0719.xlsm

Page 1 of 1

7/11/2019



Table 32

Reach 1 - Refined Exposure Estimate for Bulk Sediment (0-0.5 feet)
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

. Refined
Number of Number of Detection e UCLyean Ecological Rbert Background T2 ) Hazard Hazard Refined .
G Samples Detections Frequency Detected Concentration Screening =5 Threshold =i Quotienty.y Quotientyc, COPEC? GEUCLELD
Concentration Value Exceedances | Value (BTV)' | Exceedances

SVOCs (ug/kg)
2-Methylnaphthalene 18 5 28% 380 70.4 6700 0 89.0 1 <1 <1 No [Maximum] < ESV
PAHSs (pg/kg)

Total PAHs (detects only) 18 16 89% 6276 1856 4000 2 1989 3 1.6 <1 No [UCL] < ESV

Total PAHs (detects + 1/2 MDL) 18 18 100% 6276 1895 4000 2 2035 4 1.6 <1 No [UCL] < ESV
Pesticides (ug/kg)
4,4'-DDD 4 1 25% 5.5 NC 4.88 0 NC — 1.1 — Yes [Maximum] > ESV
4,4'-DDE 4 1 25% 9.5 NC 3.16 0 NC — 3 — Yes [Maximum] > ESV
Total DDX 4 1 25% 15 NC 7 1 NC — 21 — Yes [Maximum] > ESV
Alpha-BHC 4 3 75% 10 NC 165 0 NC — <1 — No [Maximum] < ESV
beta-BHC 4 1 25% 8.9 NC 165 0 NC — <1 — No [Maximum] < ESV
Polychlorinated Biphenyls (ug/kg)
Total PCB (congeners) 3 3 100% 90.2 NC 59 0 NC — 1.5 — Yes [Maximum] > ESV
Metals (mg/kg)
Aluminum 18 18 100% 25900 13667 25500 0 39365 0 — <1 No [UCL] < ESV; [Maximum] < BTV
Antimony 18 11 61% 3.58 0.9 2 0 1.54 1 1.8 <1 No [UCL] < ESV
Arsenic 18 18 100% 171 10.5 9.979 0 41.04 0 — 1.0 No [Maximum] < BTV
Cadmium 18 18 100% 1.25 0.7 0.6 0 2.356 0 — 1.1 No [Maximum] < BTV
Chromium 18 18 100% 62.5 354 26 0 148.9 0 — 1.4 No [Maximum] < BTV
Cobalt 18 18 100% 20.6 121 50 0 39.6 0 — <1 No [Maximum] < ESV; [Maximum] < BTV
Copper 18 18 100% 42.4 25.9 16 0 96.73 0 — 1.6 No [Maximum] < BTV
Iron 18 18 100% 41100 25208 20000 0 58188 0 — 1.3 No [Maximum] < BTV
Lead 18 18 100% 314 133.0 31 0 219.5 1 10.1 4.3 No [Maximum] < BTV
Mercury 22 19 86% 0.673 0.228 0.174 11 0.44 1 3.9 1.3 Yes [Maximum] > ESV
Nickel 18 18 100% 41 247 16 0 84.82 0 — 1.5 No [Maximum] < BTV
Silver 18 16 89% 1.47 0.7 0.5 0 0.5 1 29 1.3 Yes [Maximum] > ESV
Zinc 18 18 100% 389 181.7 120 0 283.8 1 3.2 1.5 Yes [Maximum] > ESV
Notes
1, Background UTL calculated as 95% UTL with 95% Coverage
NS, No standards available
NC, Not calculated
NJ ESC, New Jersey ecological screening criteria
UTL, Upper tolerance limit
--, Not applicable
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Table 33

Reach 1 - Refined Exposure Estimate for Bulk Sediment (0.5-1.0 feet)
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

. Refined
Number of Number of Detection sl UCL pean Ecological UL SO Background N DL Hazard Hazard Refined .
Analyte Samples Detections Frequency Detecteq Concentration Screening RESV Threshold BTV Quotientyay Quotientyc, COPEC? RN
Concentration Value Exceedances | Value (BTV)" | Exceedances

VOCs (ug/kg)
Acetone 16 15 94% 280 119 1085 0 212 2 <1 <1 No [Maximum] < RESV
Carbon Disulfide 16 13 81% 31 11 453 0 NC — <1 <1 No [Maximum] < RESV
Methyl Ethyl Ketone 16 8 50% 46 19 42 0 NC — 1.1 <1 No [UCL] < ESV
SVOCs (ung/kg)
2-Methylnaphthalene 16 10 63% 550 265 6700 0 89 — 0.1 <1 Yes [UCL] > ESV
Carbazole 16 1 6% 87 NC 103 0 NC — <1 — No [Maximum] < ESV
PAHSs (ug/kg)

Total PAHs (detects only) 16 15 94% 10266 5222 4000 2 NC 5 2.6 1.3 Yes [UCL] > ESV

Total PAHs (detects + 1/2 MDL) 16 16 100% 10266 4466 4000 2 NC 3 2.6 1.1 Yes [UCL] > ESV
Pesticides (ng/kg)
4,4'-DDE 4 2 50% 10 NC 3 0 NC — 3.2 — Yes [Maximum] > ESV
Total DDX 4 2 50% 10 NC 7 2 NC — 1.4 — Yes [Maximum] > ESV
Endrin 4 2 50% 59 NC 81 0 NC — <1 — No [Maximum] < ESV
Alpha-BHC 4 3 75% 11 NC 165 0 NC — <1 — Yes [Maximum] > ESV
Heptachlor epoxide 4 1 25% 22 NC 2 0 NC — 8.9 — Yes [Maximum] > ESV
Lindane 4 1 25% 43 NC 6 0 NC — 7.7 — Yes [Maximum] > ESV
Polychlorinated Biphenyls (ug/kg)
Total PCB (congeners) 3 3 100% 93.8 NC 59 0 NC — 2 — Yes [Maximum] > ESV
Metals (mg/kg)
Aluminum 16 16 100% 29600 17584 25500 0 39365 0 — <1 Yes [UCL] < ESV; [Maximum] < BTV
Antimony 16 10 63% 11.7 6 2 0 2 2 5.9 2.8 Yes [UCL] > ESV
Arsenic 16 16 100% 19.3 13 10 0 41 0 — 1.3 No [Maximum] < BTV
Cadmium 16 15 94% 1.45 1 1 0 2 0 — 14 No [Maximum] < BTV
Chromium 16 16 100% 71.3 45 26 0 149 0 — 1.7 No [Maximum] < BTV
Cobalt 16 16 100% 23.7 15 50 0 40 0 — <1 No [UCL] < ESV; [Maximum] < BTV
Copper 16 16 100% 50.5 30 16 0 97 0 — 1.9 No [Maximum] < BTV
Iron 16 16 100% 42600 26356 20000 0 58188 0 — 1.3 No [Maximum] < BTV
Lead 16 16 100% 1390 508 31 0 220 1 44.8 16.4 Yes [UCL] > ESV
Mercury 20 15 75% 3.36 1.58 0.174 10 0.44 4 19.3 9.1 Yes [Maximum] > ESV
Nickel 16 16 100% 39.8 30 16 0 85 0 — 1.9 No [Maximum] < BTV
Silver 16 15 94% 0.69 0.43 1 0 0.50 3 1.4 <1 No [UCL] < ESV
Zinc 16 16 100% 344 179 120 0 284 2 29 1.5 Yes [Maximum] > ESV
Notes
1, Background UTL calculated as 95% UTL with 95% Coverage
NS, No standards available
NC, Not calculated
NJ ESC, New Jersey ecological screening criteria
UTL, Upper tolerance limit
--, Not applicable
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Table 34

Reach 2 - Preliminary Exposure Estimate for Bulk Sediment (0-0.5 feet)
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

. Refined
Number of Number of Detection sl UCL pean Ecological UL SO Background N DL Hazard Hazard Refined .
Analyte Samples Detections Frequency Detecteq Concentration Screening RESV Threshold BTV Quotientyay Quotientyc, COPEC? RN
Concentration Value Exceedances | Value (BTV)" | Exceedances

SVOCs (ug/kg)
2-Methylnaphthalene 2 1 50% 240 NC 6700 0 89 — 0 — No [Maximum] < RESV
Biphenyl 2 1 50% 2400 NC 1220 0 NC — 2.0 — Yes [Maximum] > ESV
PAHSs (ug/kg)

Total PAHs (detects only) 4 4 100% 10100 NC 4000 1 1989 1 2.5 — Yes [Maximum] > ESV

Total PAHs (detects + 1/2 MDL) 4 4 100% 10100 NC 4000 1 2035 1 2.5 — Yes [Maximum] > ESV
Pesticides (ug/kg)
Dieldrin 3 1 33% 20 NC 180 0 NC — <1 — No [Maximum] < RESV
Endrin 3 3 100% 28 NC 81 0 NC — <1 — No [Maximum] < RESV
beta-BHC 3 1 33% 20 NC 165 0 NC — <1 — No [Maximum] < RESV
Metals (mg/kg)
Aluminum 21 21 100% 29300 15472 25500 0 39365 0 — <1 No [UCL] < ESV; [Maximum] < BTV
Antimony 21 21 100% 19.3 6.21 2 0 1.54 5 9.7 3.1 Yes [Maximum] > ESV
Arsenic 21 21 100% 325 13.4 9.979 0 41.0 0 — 1.3 No ESV < [Maximum] < BTV
Cadmium 21 20 95% 5.42 1.87 0.6 0 2.36 1 9 3.1 Yes [Maximum] > ESV
Chromium 21 21 100% 253 85.6 26 0 148.9 2 9.7 3.3 Yes [Maximum] > ESV
Copper 21 21 100% 105 55.8 16 0 96.73 4 6.6 3.5 Yes [Maximum] > ESV
Iron 21 21 100% 66100 25847 20000 0 58188 1 3.3 1.3 Yes [Maximum] > ESV
Lead 21 21 100% 419 146 31 0 219.5 2 13.5 4.7 Yes [Maximum] > ESV
Mercury 28 27 96% 2.41 0.763 0.174 20 0.44 8 13.9 4.4 Yes [Maximum] > ESV
Nickel 21 21 100% 53.3 252 16 0 84.8 0 — 1.6 No ESV < [Maximum] < BTV
Silver 21 17 81% 1.12 0.260 0.5 0 0.5 1 2.2 <1 No [UCL] < ESV
Zinc 21 21 100% 1540 490 120 0 283.8 1 12.8 4.1 Yes [Maximum] > ESV
Notes
1, Background UTL calculated as 95% UTL with 95% Coverage
NS, No standards available
NC, Not calculated
NJ ESC, New Jersey ecological screening criteria
UTL, Upper tolerance limit
--, Not applicable
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Table 35

Reach 2 - Preliminary Exposure Estimate for Bulk Sediment (0.5-1 feet)

Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

. Refined
Number of Number of Detection sl UCL pean Ecological UL SO Background N DL Hazard Hazard Refined .
Analyte Samples Detections Frequency Detecteq Concentration Screening RESV Threshold BTV Quotientyay Quotientyc, COPEC? RN
Concentration Value Exceedances | Value (BTV)" | Exceedances

VOCs (ug/kg)
Acetone 3 1 33% 42 NC 1085 0 211.6 0 <1 — No [Maximum] < RESV
Benzene 3 1 33% 780 NC 13187 0 NC 0 <1 — No [Maximum] < RESV
Chlorobenzene 3 3 100% 91000 NC 8586 0 NC 0 11 — Yes [Maximum] > RESV
Ethylbenzene 3 2 67% 1300 NC 14556 0 NC 0 <1 — No [Maximum] < RESV
Xylenes 3 2 67% 3200 NC 433 0 NC 0 7.4 — Yes [Maximum] > ESV
SVOCs (ug/kg)
1,4-Dichlorobenzene 5 3 60% 9300 NC 11776 0 NC 0 <1 — No [Maximum] < RESV
1,3-Dichlorobenzene 5 1 20% 1800 NC 11787 0 NC 0 <1 — No [Maximum] < RESV
1,2-Dichlorobenzene 5 3 60% 22000 NC 11787 0 NC 0 1.9 — No [Maximum] < RESV
2-Methylnaphthalene 4 1 25% 240 NC 6700 0 89 1 <1 — Yes [Maximum] > ESV
Biphenyl 2 1 50% 4100 NC 1220 0 NC 0 3.4 — Yes [Maximum] > ESV
PAHSs (ug/kg)

Total PAHs (detects only) 4 4 100% 11830 NC 4000 1 1989 1 3.0 — Yes [Maximum] > ESV

Total PAHs (detects + 1/2 MDL) 4 4 100% 11885 NC 4000 1 2035 1 3.0 — Yes [Maximum] > ESV
Pesticides (ug/kg)
Endosulfan | 1 1 100% 31 NC 11.1 0 NC 0 2.8 — Yes [Maximum] > ESV
beta-BHC 1 1 100% 25 NC 165 0 NC 0 <1 — No [Maximum] < RESV
Metals (mg/kQg)
Aluminum 13 13 100% 49900 29658 25500 0 39365 2 2 1.2 Yes [Maximum] > ESV
Antimony 13 12 92% 9.39 6.57 2 0 1.54 3 4.7 3.3 Yes [Maximum] > ESV
Arsenic 13 13 100% 40.1 23.8 9.979 0 41.04 0 4 24 No [Maximum] > BTV
Cadmium 13 13 100% 18.8 8.3 0.6 0 2.356 1 31.3 13.8 Yes [Maximum] > ESV
Chromium 13 13 100% 164 85.4 26 0 148.9 2 6.3 3.3 Yes [Maximum] > ESV
Copper 13 13 100% 130 73.2 16 0 96.73 2 8.1 4.6 Yes [Maximum] > ESV
Iron 13 13 100% 46200 28136 20000 0 58188 0 2.3 14 No [Maximum] > BTV
Lead 13 13 100% 545 248 31 0 219.5 4 17.6 8.0 Yes [Maximum] > ESV
Mercury 20 19 95% 4.82 1.89 0.174 16 0.44 11 27.7 10.8 Yes [Maximum] > ESV
Nickel 13 13 100% 75 42.2 16 0 84.82 0 4.7 2.6 No [Maximum] > BTV
Silver 13 11 85% 0.709 0.371 0.5 0 0.5 2 1.4 <1 Yes [Maximum] > ESV
Vanadium 13 13 100% 610 189 NESV 0 138 1 — — Yes [Maximum] > ESV
Zinc 13 13 100% 2280 1445 120 0 283.8 2 19 12.0 Yes [Maximum] > ESV
Notes
1, Background UTL calculated as 95% UTL with 95% Coverage
NS, No standards available
NC, Not calculated
NJ ESC, New Jersey ecological screening criteria
UTL, Upper tolerance limit
--, Not applicable
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Table 36

Tidal Reach - Preliminary Exposure Estimate for Bulk Sediment (0-0.5 feet)

Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

. Refined
Number of Number of Detection sl UCL pean Ecological UL SO Background N DL Hazard Hazard Refined .
Analyte Samples Detections Frequency Detecteq Concentration Screening RESV Threshold BTV Quotientyay Quotientyc, COPEC? RN
Concentration Value Exceedances | Value (BTV)" | Exceedances

SVOCs (ug/kg)
1,2-Dichlorobenzene 3 2 67% 810 NC 11787 0 NC — <1 — No [Maximum] < RESV
1,4-Dichlorobenzene 3 2 67% 2200 NC 11776 0 NC — <1 — No [Maximum] < RESV
2-Methylnaphthalene 16 10 63% 360 209 6700 0 NC — <1 <1 No [Maximum] < RESV
4-Methylphenol (p-cresol) 16 4 25% 1300 NC 607 2 NC — 2.1 — Yes [Maximum] > ESV
PAHs (ug/kg)

Total PAHs (detects only) 16 16 100% 25179 9598 4000 3 912 6 6.3 24 Yes [Maximum] > ESV

Total PAHs (detects + 1/2 MDL) 16 16 100% 25193 9614 4000 3 912 6 6.3 24 Yes [Maximum] > ESV
Pesticides (ug/kg)
4,4'-DDE 3 2 67% 4.3 NC 3.16 1 NC — 1.4 — No [Maximum] < BTV
Endosulfan | 3 3 100% 9.2 NC 11.1 0 NC — <1 — No [Maximum] < ESV
beta-BHC 3 2 67% 25 NC 165 0 NC — <1 — No [Maximum] < ESV
Heptachlor epoxide 3 1 33% 10 NC 247 1 NC 0 4 — No All Samples Non-Detect
Metals (mg/kg)
Aluminum 13 13 100% 56900 29117 25500 3 73401 0 2.2 1.1 No [Maximum] < BTV
Antimony 13 12 92% 6.55 3.0 2 1 1.68 1 3.3 1.5 Yes [Maximum] > ESV
Arsenic 14 14 100% 65 21.6 9.98 5 18.7 1 6.5 2.2 Yes [Maximum] > ESV
Chromium 15 15 100% 1170 524 26 14 140 9 45 201 Yes [Maximum] > ESV
Copper 13 13 100% 87.8 46 16 9 36.1 3 5.5 29 Yes [Maximum] > ESV
Iron 13 13 100% 112000 47239 20000 5 48800 2 5.6 24 Yes [Maximum] > ESV
Lead 14 14 100% 1210 508 31 9 55.6 5 39 16.4 Yes [Maximum] > ESV
Manganese 13 13 100% 673 316 630 1 1526 0 1.1 <1 No [UCL] < ESV; [Maximum] < BTV
Barium 13 13 100% 541 NC NESV — NC — — — Yes No ESV Available
Beryllium 13 13 100% 7.26 NC NESV — NC — — — Yes No ESV Available
Titanium 13 13 100% 4440 NC NESV — NC — — — Yes No ESV Available
Thallium 13 13 100% 0.332 NC NESV — NC — — — Yes No ESV Available
Vanadium 13 13 100% 108 NC NESV — NC — — — Yes No ESV Available
Mercury 13 12 92% 0.886 0.42 0.174 2 0.395 1 51 24 Yes [Maximum] > ESV
Nickel 13 13 100% 76 40.7 16 9 49.6 2 4.8 2.5 Yes [Maximum] > ESV
Selenium 13 11 85% 2.21 0.8 2.0 1 1.31 1 1.1 <1 No [UCL] < ESV
Silver 13 12 92% 1.08 0.6 0.5 1 1.02 1 2.2 1.3 No [Maximum] < BTV
Zinc 13 13 100% 160 85.1 120 1 275 0 1.3 <1 No [UCL] < ESV; [Maximum] < BTV
Notes
1, Background UTL calculated as 95% UTL with 95% Coverage
NS, No standards available
NC, Not calculated
NJ ESC, New Jersey ecological screening criteria
UTL, Upper tolerance limit
--, Not applicable
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Table 37

Tidal Reach - Preliminary Exposure Estimate for Bulk Sediment (0.5-1 feet)
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

. Refined
Number of Number of Detection sl UCL pean Ecological AU ZEP Background N DL Hazard Hazard Refined .
Analyte Samples Detections Frequency Detecteq Concentration Screening ESV Threshold BTV Quotientyay Quotientyc, COPEC? RN
Concentration Value Exceedances | Value (BTV)" | Exceedances

VOCs (ug/kg)
Acetone 13 12 92% 490 NC 1085 0 NC — <1 — No [Maximum] > RESV
Methyl Ethyl Ketone 13 7 54% 67 NC 42 1 NC — 1.6 — Yes [Maximum] > ESV
SVOCs (ug/kg)
1,2-Dichlorobenzene 16 7 44% 810 NC 11787 0 NC — <1 — No [Maximum] < RESV
1,4-Dichlorobenzene 16 4 25% 2200 NC 11776 0 NC — <1 — No [Maximum] < RESV
2-Methylnaphthalene 16 11 69% 160 58.5 6700 0 NC — <1 <1 No [Maximum] < RESV
PAHSs (ug/kg)

Total PAHs (detects only) 16 16 100% 14890 4166 4000 1 0.912 7 3.7 1.0 Yes [Maximum] > ESV

Total PAHs (detects + 1/2 MDL) 16 16 100% 14906 3971 4000 2 0.912 7 3.7 <1 Yes [Maximum] > ESV
Pesticides (ug/kg)
4,4'-DDE 3 1 33% 6.2 NC 3.16 1 NC 0 2 — Yes [Maximum] > ESV
Total DDX 3 1 33% 11.3 NC 7 1 NC — 1.6 — Yes [Maximum] > ESV
Polychlorinated Biphenyls (ug/kg)
Total PCB (congeners) 3 1 33% 118 NC 59 1 0.046 1 2 — Yes [Maximum] > ESV
Metals (mg/kg)
Aluminum 13 13 100% 31600 17360 25500 1 73401 0 1.2 <1 No [Maximum] < BTV
Antimony 13 11 85% 2.94 1.0 2.0 1 1.68 1 1.5 <1 No [UCL] < ESV
Arsenic 14 14 100% 45.8 17.4 9.979 6 18.7 3 4.6 1.7 Yes [Maximum] > ESV
Barium 13 13 100% 361 NC NESV 0 NC — — — Yes No ESV Available
Cadmium 13 13 100% 0.901 0.33 0.6 1 1.78 0 1.5 <1 No [UCL] < ESV; [Maximum] < BTV
Chromium 15 15 100% 573 277 26 11 140 6 22 10.7 Yes [Maximum] > ESV
Copper 13 13 100% 61.9 33.6 16 8 36.1 4 3.9 21 Yes [Maximum] > ESV
Iron 13 13 100% 118000 53277 20000 8 48800 2 5.9 2.7 Yes [Maximum] > ESV
Lead 14 14 100% 125 63.6 31 6 55.6 3 4 21 Yes [Maximum] > ESV
Manganese 13 13 100% 883 364 630 1 1526 0 1.4 <1 No [UCL] < ESV; [Maximum] < BTV
Mercury 13 10 77% 0.486 0.20 0.174 3 0.395 1 2.8 1.1 Yes [Maximum] > ESV
Nickel 13 13 100% 53.5 31.0 16 7 49.6 1 3.3 1.9 Yes [Maximum] > ESV
Silver 13 9 69% 0.592 0.21 0.5 1 1.02 0 1.2 <1 No [UCL] < ESV; [Maximum] < BTV
Thallium 13 13 100% 0.353 NC NESV 0 NC — — — Yes No ESV Available
Vanadium 13 13 100% 99.1 NC NESV 0 NC — — — Yes No ESV Available
Zinc 13 13 100% 215 95.4 120 2 275 0 1.8 <1 No [UCL] < ESV; [Maximum] < BTV
Notes
1, Background UTL calculated as 95% UTL with 95% Coverage
NS, No standards available
NC, Not calculated
NJ ESC, New Jersey ecological screening criteria
UTL, Upper tolerance limit
--, Not applicable
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Table 38

Refined Canal-Wide Exposure Estimate for Pesticides and PCBs in Bulk Sediment (0-0.5 feet)

Revised Salem Canal Screening-Level Ecological Risk A nent
Chemours Chambers Works, Deepwater, New Jersey
N L Maximum Refint.ad Maximum
Analyte N:' mbe.r o Detecti i - Detected UCLMear'\ ECOIogl'caI Reference Ha_zard Ha_zard COPEC? Rationale
p Freq . [ Concentration| Screening Quotienty,, Quotientyc,
Concentration Value Reach
Pesticides (pg/kg)
4,4'-DDD 10 1 10% 5.5 NC 4.88 1.1 1.1 — Yes [Maximum] > ESV
4,4'-DDE 10 3 30% 9.5 4.15 3.16 4.8 3.0 1.3 Yes [Maximum] > ESV
4,4'-DDT 10 2 20% 1.2 NC 4.16 1.8 <1 — No [Maximum] < ESV
Total DDX 10 4 40% 15.0 NC 7 5.9 2.1 — Yes [Maximum] > ESV
Alpha Chlordane 10 1 10% 1.0 NC NESV ND — — Yes No ESV Available
alpha-BHC 10 4 40% 10.0 4.80 165 ND <1 <1 No [Maximum] < ESV
beta-BHC 10 4 40% 25.0 13.82 165 15 <1 <1 No [Maximum] < ESV
delta-BHC 10 1 10% 1.6 NC 165 ND <1 — No [Maximum] < ESV
Dieldrin 10 2 20% 20.0 NC 180 ND <1 — No [Maximum] < ESV
Endosulfan | 10 4 40% 9.2 5.60 11.1 5.2 <1 <1 No [Maximum] < ESV
Endosulfan Sulfate 10 4 40% 15.0 NC 34.6 ND <1 — No [Maximum] < ESV
Endrin 10 3 30% 28.0 12.0 81 ND <1 <1 No [Maximum] < ESV
Endrin aldehyde 10 3 30% 51.0 NC 480 ND <1 — No [Maximum] < ESV
Gamma Chlordane 10 1 10% 21.0 NC NESV ND — — Yes No ESV Available
Heptachlor 10 5 50% 55.0 NC 68 25 <1 — No [Maximum] < ESV
Heptachlor epoxide 10 2 20% 10.0 NC 2.47 ND 4 — Yes [Maximum] > ESV
Lindane 10 1 10% 2.8 NC 5.55 ND <1 — No [Maximum] < ESV
Polychlorinated Biphenyls (ug/kg)
Total PCB (congeners) 8 7 88% 90.2 45.1 59 415 1.5 <1 No [UCL] <ESV
Notes
1, Background UTL calculated as 95% UTL with 95% Coverage
NS, No standards available
NC, Not calculated
NJ ESC, New Jersey ecological screening criteria
UTL, Upper tolerance limit
--, Not applicable
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Table 39

Refined Canal-Wide Exposure Estimate for Pesticides and PCBs in Bulk Sediment (0.5-1.0 foot)

Revised Salem Canal Screening-Level Ecological Risk A it
Chemours Chambers Works, Deep , New Jersey
q Maximum Reﬁn?d Maximum
Analyte Number of Numb?r of Detection Detected UCLMea,,' Ecolog|.cal Reference Ha.zard Ha_zard COPEC? Rationale
Samples Detections Frequency . Concentration | Screening Quotienty,, Quotientyc,
Concentration Reach
Value
Pesticides (ug/kg)
4,4'-DDD 8 2 25% 3.6 NC 4.88 ND <1 — No [Maximum] < ESV
4,4'-DDE 8 3 38% 10.0 6 3.16 12 3.2 2 No [Maximum] < [Reference Maximum]
4,4-DDT 8 2 25% 1.9 NC 4.16 ND <1 — No [Maximum] < ESV
Total DDX 8 3 38% 11.3 NC 7 ND 1.6 — Yes [Maximum] > ESV
alpha-BHC 8 4 50% 11.0 6 165 ND <1 <1 No [Maximum] < ESV
beta-BHC 8 3 38% 25.0 11 165 79 <1 <1 No [Maximum] < [Reference Maximum]
delta-BHC 8 3 38% 60.0 NC 165 ND <1 — No [Maximum] < ESV
Dieldrin 8 1 13% 1.5 NC 180 ND <1 — No [Maximum] < ESV
Endosulfan | 8 3 38% 31.0 14 11.1 2.8 2.8 1.3 Yes [UCL] > ESV
Endosulfan Sulfate 8 3 38% 22.0 NC 34.6 ND <1 — No [Maximum] < ESV
Endrin 8 2 25% 59.0 NC 81 28 <1 — No [Maximum] < ESV
Endrin ketone 8 1 13% 12.0 NC NESV ND — — Yes No ESV Available
Heptachlor 8 1 13% 1.2 NC 68 490 <1 — No [Maximum] < ESV
Heptachlor epoxide 8 1 13% 22.0 NC 2.47 30 8.9 — No [Maximum] < [Reference Maximum]
Lindane 8 1 13% 43.0 NC 5.55 ND 7.7 — Yes [Maximum] > ESV
Polychlorinated Biphenyls (pg/kg)|
Total PCB (congeners) 8 6 75% 118.0 199 59 85.6 2 3.4 Yes [Maximum] > ESV
Notes
1, Background UTL calculated as 95% UTL with 95% Coverage
NS, No standards available
NC, Not calculated
NJ ESC, New Jersey ecological screening criteria
UTL, Upper tolerance limit
--, Not applicable
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Table 40

Refined Dietary Exposure Estimate for Fish
Revised Salem Canal Screening-Level Ecological Risk Assessment

Chemours Chambers Works, Deepwater, New Jersey

Estimated Concentrations in Aquatic Life . . .
e B [ Growth Reproduction Survival UCL,,can Hazard Quotient
Analyte i
L UCL mean Sediment U?"“‘e:' 'Ze“t"'"’
Concentration C:r‘:te;e:tr:i:n NOEC (mg/kg) | LOEC (mg/kg) | NOEC (mg/kg) | LOEC (mglkg) | NOEC (mglkg) | LOEC (mglkg) HQyoec HQ, oec
(mglkg, dry weight) (mg/kg, dry weight)
Metals
Cadmium 0.725 2.2 4.5 0.069 - - 96.4 - <1 32
Mercury 0.43 0.75 3.1 12.0 5.3 12.0 59 12.0 <1 <1
Zinc 168 320 242 1900 - - 200 - 1.6 <1
Pesticides
Total DDx NC NC 0.129 34 - - 2.9 - - -
Total PCBs
Total PCB (congeners) 0.045 0.141 0.240 0.051 -- - 0.639 - <1 3
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Table 41
Summary of Detection Frequencies Frequencies for Analytes Without Ecological Screening Values (ESVs)
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

Canal-Wide Area Former Seep Area
Analyte Number of Number of Detection Number of Number of Detection
Samples Detections Frequency Samples Detections Frequency
VOCs (ug/kg)
1,1,2-Trichlorotrifluoroethane 41 0 0% 175 1 0.6%
1,2,4-Trimethylbenzene 41 1 2.4% 115 3 2.6%
1,2-Dichloroethene 41 2 4.9% 115 0 0%
1,3,5-Trimethylbenzene 41 1 2.4% 115 1 0.9%
2-Chloroethyl Vinyl Ether NA NA --- 34 0 0%
2-Chlorotoluene 41 0 0% 115 11 9.6%
4-Chlorotoluene 41 0 0% 115 3 2.6%
Bromodichloromethane 41 0 0% 181 0 0%
Chlorodibromomethane 41 0 0% 182 0 0%
cis-1,3-Dichloropropene 41 0 0% 181 0 0%
Dichlorodifluoromethane 41 0 0% 175 0 0%
Dichlorofluoromethane 41 1 2.4% 175 3 1.7%
Ethyl Chloride 41 0 0% 182 0 0%
Meta- And Para-Xylene 41 2 4.9% 115 13 11.3%
Methyl Chloride 41 0 0% 182 0 0%
N-Butylbenzene 41 2 4.9% 115 0 0%
N-Propylbenzene 41 1 2.4% 115 1 0.9%
Ortho-Xylene 41 2 4.9% 115 3 2.6%
sec-Butylbenzene 41 2 4.9% 115 3 2.6%
tert-Butylbenzene 41 1 2.4% 115 0 0%
trans-1,3-Dichloropropene NA NA - 66 0 0%
Trichlorofluoromethane 41 0 0% 175 0 0%
SVOCs (ng/kg)
1,2-Diphenylhydrazine 82 0 0% 133 0 0%
1-Naphthylamine 82 0 0% 133 16 12.0%
2-Methylphenol (O-Cresol) 82 1 1.2% 92 0 0%
2-Naphthylamine 82 0 0% 133 7 5.3%
2-Nitrophenol 82 0 0% 134 0 0%
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Table 41

Summary of Detection Frequencies Frequencies for Analytes Without Ecological Screening Values (ESVs)
Revised Salem Canal Screening-Level Ecological Risk Assessment
Chemours Chambers Works, Deepwater, New Jersey

Canal-Wide Area Former Seep Area
Analyte Number of Number of Detection Number of Number of Detection
Samples Detections Frequency Samples Detections Frequency
4,6-Dinitro-2-Methylphenol 82 0 0% 133 0 0%
4-Aminobiphenyl 82 0 0% 134 0 0%
4-Chloro-3-Methylphenol 82 0 0% 134 0 0%
4-Chlorophenyl Phenyl Ether 82 0 0% 133 0 0%
Benzidine 82 0 0% 133 0 0%
Bis(2-Chloroethoxy)Methane 82 0 0% 134 0 0%
N-Dioctyl Phthalate 82 0 0% 137 0 0%
N-Nitrosodimethylamine 82 0 0% 134 0 0%
N-Nitrosodi-N-Propylamine 82 0 0% 134 0 0%
Bis(2-Chloroisopropyl)Ether NA NA --- 42 0 0%
Pesticides (ng/kg)
Alpha Chlordane 24 1 4.2% NA NA -
Endrin Ketone 24 1 4.2% NA NA
Gamma Chlordane 24 2 8.3% NA NA -
Metals (mg/kg)
Barium 112 112 100% NA NA
Beryllium 112 112 100% NA NA
Thallium 112 109 97.3% NA NA
Titanium 112 112 100% NA NA
Vanadium 112 112 100% NA NA
Notes:
NA, Not analyzed
—, Not applicable
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AECOM and EHS Support

Figures

Revised Salem Canal Screening-Level Ecological Risk Assessment
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